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1 
«m3i an ttpp^ndix* flio intsroaaettoa 19 & mt^my of tlit tmmkt 
olMHiiii&i Utttiatuxtt on tlim mM,ti iMiat man m&ltm eemplmmn 
vlth tli« irarioiiA metticida of €iiwv»et«vla«tiQGi» *& iS.ttl.« hem 
immk wt%t%9a t^baat tbo um of •XoGKroa aplii r«iKiaaae« 
Q^mtromo^ m mm to fiifiiMtRt« tlie dtoetisalfm of B ^ ia 
©wt»»i4«i)iar<!«)ii9tt8st«ia« with ?'^(ff)f 0of t t) t eaCft)» cii^t)t 
KrCfn# Biifnt5, l a^ t tD* o^^CtDt ^ D t I rCI?) , ^ C l ^ t W«<tD, 
jKiCni^g fMI?> mA UOJTt). file oorsploaws iniv® laowk mmt^m^A 
for iwrlMxif liaf^ ipoisaii oiii at-lmoim* M I t ) t f>v(tTi$ Baf f t f )« 
«iCffDt W t f ) t JT^tf) , l^ t i r ) «iie fOgCVD hmm ^ mm tmmA te 
MWttt In tim wil«r f««to of i s l tmA GoCXf)* OnClDy OtiCDt 
MCXDt A«Cf)» HiCXX) MiS itoC fXI) bimi bMn foimi «o »••«« l a 
t i l t m l i r f « ^ # t f f t f tUmm WmimMmk of IMlnwtftllio OMtyloiGtt^* 
'^twSf^f ^Bw^''^^^'^p tl^ 'i^ 'aawo^waiP "^^wpiiwP^^wi^  ^waaw^wt ^pn^w^p ^WMI^^^ ^JP^'^WHF^W^K^HW^P ^W^W^^P* •"'^BPMF ^i'^FtF v^^w^f 
m« IKI* f t f ^ g •!<• atntliootrolftMit l ^ t t i d ^ On(IZ)t CiiCDf 
f l ^ t t ) aiMI AfJiC n i ) • » • itir t lMt roar t t t aoa tlmt vttti!%(Xf) 
t t • ft4 t lMttiolytt* Hit i*r« tftetxtt of tlio ll«nifi «ni tiw 
•OlBaP^ SBit iMf 0 iMtft •MlpUWA* H M 9 Oi^ Ml V«U Mi V G^i 
2 
oonelndtttf that ooosifliuitioa at «1X th« flnir jsoaalMt •!%•• 
in tSm Hgeu^ aamm^ 
fh« thBvmgemm ot %lm mmplmmm mhov th&t on thtnsol^sls 
pas^ oaotars atvS fiimllsr tt^ro is 03ci€« Ibfobtioa* 
tSlie oleetronio eimstra hfnr« bom reoavtod and thn valuta 
ot t^ 1^ 9 B imA B Imirii b^r^MKi e&lcel«.ts«d la a iMmo ifiiistias* of 
oaaaa* 'Tim ai«<»tToale spaetra bana baaa dlacKiaatd m^^^ tha 
<faricua &%nsor>;^ lQna 'tmnm ^omi aaotigEiacI# f^e ^hM9a of tha 
jioxiMtllaatf fi^eylflt»t Ufesiaojite 'lantUaalaa ^rmt&%<(am heve also 
Daan oaleialatadl* 
tha ajUotrou apla raaooanoa 8i>aetra of CttC t l ) &mpXmx 
heva ba«B vaear l^wi! at^  l l ^ t d attr^fgm taopesmtura in sewiSar fbrra 
and l a aaJn^ian fom la jpgrildiiia and l a <%tM%hjl anliiioxtaa 
aa^ tlM l^ysfflaa apUtMasa vaiv oliaavvad* tha vaifiuaa ^ d * 
i t# <c > i t t i < A f > tiava ^aa oaXettlAtad* flia aaenalio aoMnta 
af aXi fba aa^flasM liaiva iMan aaaaarad aaiA tfiacaaaaA* 
SlMyHfltm 4«i^^* ^ t l i «lta eoai^laxaa of HiaCUhlaiihaaa 2 • 
oHrliaxald4b7<!«)a.toU<tlA vt«h Hi^'t l«i^ ^» Co'^ t^ IfC^* lte^'« Bh^ t^ 
l«^^» l r ^ » n^ anA in^ ' and tliair (B^mmammimiMlm %ft%]i 
aXoMttlal anaJoraaa Hw* anlMat lqrAro««i aaiA alti^flifaa* AaoaBpoal* 
Klaa lfH|>afatii wag woXMt aoo^aitaaBaf WMBBOltto BOMB%9 tha>'Bio«> 
cs«vla«lfie mm^9im§ dlffwraatiaX tbaiaal aaaV*ia maA U F * » 
3 
1%« «lMiAlMil iii»ly««« wHimt Htmt this li.flHi4 x«««l!« 
tfiHli l l i«M «•%•! iiMi« ta UMI molMT xtttto ef ft 1» f!i8 ehlorl<dl« 
loas v«iittlii intaet »» the UOMIA ! • a aimfemiBi%lmmX motrnmlm^ 
Tim Bolfif moiSiismtmMmB I A B !i f i^ Mif tiwt 1 ^ eQispl«»i« «ani 
1t?t f t f * I t I t 11 a« 1t1» 1t1» aant tt9*/^1t4 anfl H I •l#0lrolart«« 
Sa lOif IXmoA %hn ^ C ::•' H a^penrs «% I6t0 oa**^  m i the 
9 C«Si-C at 600*700 on*^. a»th of tliaaa iKnidis alum partttytwtlloa 
oa 09ordtiMi«iogi and liaiioe i t is aaaoaad that eoor^lnatton at 
eJ,t tha fonraitaa oeeora* fbm natal te»ia l a thaaa ooesOasiM 
6va 4t $f 5f 4t 5t 6t 7» 4* 3» 4 aaA 6 eoas«diiiata vaajpaetlvaljr* 
1!l}a ^axnogfaaa liiaw tha alialaatiaii of CH - ^ 
^w mtfUA oad.^« Tha 4t f£«natta l thaauU analgraaa alaa Hiev 
jNMlia aawmpoB^ins to thoaa vaaotlona* 
flw alaetaNKiie ayaetia of tht aQnpl4»faa hava IMNM 
r—WPiag Mia oamatoi^eiia hwva baan diam alMut tha aoardiaatloa 
flMilMMP i ^ flMtal iiMMi* flM wKt ajMNHtM <SG( tlia #0 C tf) aoiiplaQi 
waMi MMNMNMNI ana tlia aa2iHi2aticNEi of tlis vanUNia pps'snataw vaa 
wMMi* SIM nmpiatiA nonanta hava liiwi aatafvtsiadl* 
ff^ltfff m 4i«*^ v&i^ IAM mmgimBM of HaCthlaylMna ar* 
0«r%tMilMlBFi«>*t4|«ilal4laa with Cr^'» lii^'» Si^'t ea^'t Vi'^'t 
4 
€»•«, H i * ' * » l * ' t SA*% tt^9 n*^ « « * » * ' • *^>*** *»«^ 
fliMHrafflisiMA* BI«Mn««X anMlysM fthow %b» aolur iwile of t i l 
f«r IBbm WKHOA and tlM mt(%9l ion in th« HOOJ^IMMS* fbm m»Uap 
moAaet^mmotm tn ^)ltf i^ov timt tlm9» &mpJu§wm er« tt1» lt2» 1i?» 
111* l i l t oQiit 111* flon* H i t H i t 111 mA 1M •JUietrel^'t** 
f}i9 S> C ^  if «ai ^^  C«S^ ooour at 1610 (v») «iii 749 ( ^ ) 
wm in thtt tiOMiA vhluli etioiiffe in f vaqutnagr and intaaaltijr on 
ooepJtoiftttciii* %!i« otKaJl ions eooraiiiAt« At tlui tvo nitrosoa 
ana -62k8 tifo otiXiiiiitr Atoaa* 
. h , «H„™i:««. a«.to .h« , t h . .Um^^ion o=r the C«-<? 
ftr«sp« ^ i o r -&0 t ^ r^niovai of the o-.dlaalel<liiMi part* Shla 
ta alao ootofinaad 1)^  ^ a I)fA CUTVOS* 
flMi alaetvaale apaetm of tha eoaploxas liii%a h^ma 
i«oovi«i and diaoiiaao4» ftia BSH apoetf« of tha mitt) eonplos 
• t l l l f 3 r » I M # « t l H i i « t o a « o f « ^ l ^ . , j r> .^A>a«i< ik^>^ ttm 
ffl^ftgf^ yy iMlB with tiio oon i^^ Mwa of m.^tt^wtmmiAmifr^^') 
immUim^tue^imB te<ti>* av<inr)» BaCiif), m C l f i H JP4(n)* 
A«CX>t M Z f ) » ^ W ) , i i ^ n D t ]|g(ll)» fUCXV) aaA W^^TI)* flM 
oliwnitaJl analaraos sl'vo o H I m0%»X9UtmA «lol<^ioaat«3r fi»r 
2r« MtJ^w J^t iMt SH» antf 00^ and ft i far Co» on* JMt As aoA 
ffi* flM aelov MaaaoitanM la dtmitliefJL aolidioiido aiioiro tliot tho 
mmsHmmm with Oot SVi Ha* Hb# Xv* m» % aad 00^ ^ oro 
0 
•l«0ti>«:^ri««» flM» M end m eonia«x«« iir« t i i and thm fb 
f!l4<^  (va) AB^  1200 (m) ea ^ whlcdi tiiKfbnreo vima^m l a fi«qEii«a«gr 
and iatfloaitgr on oonpljix f^aiiticio ohofiilii«g th«7«i^ gr tliat 
eoor4tit&ti<m tiie«a plsio« at Iso^ ttio ntlxegoii «ii^ 09(;iril«a stoas 
cadi thd Uflittid In aJUL CMISIM bchaiNit «a A t#tfad«!itAt« noa^ 
ftoeti^Mai iiK>.Ue«l«* ^h« fsat l«Y» »|)«e%x« h&v« lUfio l»#«n 
Ttioraogreas 1A a l l (ms«a ^K»W the iwiM&l ef <^3-0l! 
group «ad tliea total liflaivl loss* this laegr he lAaie&tlir@ ot 
the f i»ot that the ets^ogtSi of hUadln^ of the seteX %immi^ 
the two iilti«is«ii atoRie Is lamwr thoa ^i&t thi^ OBi^  ttie two 
eaqrl etheir oigrism at^ie* 
the Vi^ieetttMNi epeetni of the eospleiee hsve heen 
wttO'sNNiA envl ^eoneMid la <litHil« HBfiaetle soMalMi hwe heea 
i»«i»lli»d» f^ Bfll efeotvun «r the eopfor C f l ) foaplMi hm 
»»liiiwytie<flMHin with 0r^^« Oe^ »^ Mi^*» On ^f Jir ^ mi*'\ e«^^» 
I p ^ t f h ^ eaa W^^^* SlMMtttal eaalyeM «lir« a l t i a t ^ t i i l e . 
mmaif tme the m t a l i « i end the l i j M i i * the nelar aeiiteet«MMie 
lA itmrtdigrX eiiiyheiMIM ihew thes te he H I * i t i t H i t 1*1* iMit 
«iR» Iti^aont i l l i tt i 111 etoetrelgrttte rMveetittelgr* the UmmA 
i) 
rlaff iribriiKloiui* 'lot cooj/l«atatloa %!i«a9 I»eiv9« undkMRBO c^ iaofac;:** 
in fvot^coey end Intwuiitgr* K^nee a l l tbs fou)* eMrdi£i®tloii 
• i tea 0t th^ U^Mii auot hti'v^  tieaii orcii|ilM# this i s stoile&llar 
not p&oalbls with a ^ITGQ aetal ioa* t t af^ poGolbl^ lie that 
these wmpX^xfin are diaerle &B^ & gtvea atots tmy \m ooovdimXiain 
with t^o Mtiroipm ®ai tvo osyiieaa atono of two ftlffey^oot li«aiii9 
nolaeulaa* 
The Qleetroiaie aiJ^ aotTa aad Mtnaotle mmmxtn have bectt 
aiocus®©d. 'i'h© '•-'ti'B siJQctm of ooi^ per f It) i^ id %< ttt) eofsylexa® 
htiv# ii©«i y<ieoyd-©4 i^ *5 t^ 30C3*i^ @««i 
q ^ a f r Yt aaalfj vlt*s th® ta&m^^lBXQB of M.sf i.yTl<Stae 3» 
i>arhojtald<rtv<!«)l»eo«idija« vitb Cr*"^ , 1^*^, Co* ,^ Kl"*'^ , Oi^^$ m*'^, 
iai*^t J^*^* G?**^ ! ^*^ «a8 ja"**^ . *iJh9 «l«»e«jtal etaalyaes gl-va 
1t1 aolar i«t io ter aetalt 4l£Efiiid tatcraotiim* The solar 
oeiii(te0t«MMi in miS^  »hov tftmt thas® eoaploasss aro Itl» it it 
niMit l i t* 111* Hon* aoat It^t lsi» l i2 aod l t l elaetrolytsa 
v«^p««tit«lar» 
^w lafJm rwl apaetra of dtaCpyrldiiaa ?-e«a*lK>3cal4«!)eftf«) 
iMKisl^iat Ahowa^ CrtC af tha iMoaidlaa part at 1$20 (va) aoA N^  0«^ 
of Hia nrii^tiio iMirt at 1990 ma/i 1495 OBI*^ « (^ eo»i>lo»i%loa a i l 
of ^»oo id1n«ti«»a t^cv jtaytualwtion and thatafovot i t i s 
oanBlndod tbKt ooovdlliiatiOB at a U tha fbor altieiEia atotna 
7 
th9 istrnwrnwemm w aot of lauiti um mm ttM mtpmotmA 
ta«le«a 0oiipenmi%s of the Uomd av» 2(CR ''^ ^^ )^lf) •ad mwrn 
••~^©"~^^^ ^^  wltlftii vouXd «at«iJ, «hoo» wt# ioiiw* of 51«9W 
and 191*47^  r«8p«otlT«l;f and to detflsmioA vhteh of thoatt tiro 
\m9 mliMxmtmA v t U not tM poaatliXs on tOio M ^ o of onl^ iioi#it 
loooeo* 
flio eloctronle Oifoetiw hme iMion ditM»iii3«d ma/A %li« vm3»oo 
of 10 Dq* 3 aad p h«9e hmmei oaleulatod la soao oftooc* fho 
iiiii0i«tle omenta lm<vo li«aKi ftosoHlioS and tho B ^ speetanim of 
the Ca(tt) eoeiples has Ooon diaoossod* 
CMi^ ltor YII <l«ieia with tlie ooiapioasoa of p-dliaotljyl 
imimiammMmim with lla*^» fs'^ ^t Co*^, Ul^^t ir**. »!*'» I&*^ » 
ita*^, C«!*^ , aa*^, Br**» *^^ % %^ *^ ©n<S fh**. flio ol^ atrntaH 
ao&ljraes a^ o^w a it 2 UgDoidisiftatttl atoiohlonatTsr for &^$ % aoA 
la eonpJbaxaa emA it i for tiia vmm% of «)i@ aot»i oQB|»laaiiaa» fim 
moimv aoQ^aftaneaa in ttsemm aoJ r^onta u^m mmmspm^ an! tha 
•fldUiliia&oii ^naoi ia tlmt aaasapt %hm It <»oiBi4«x whli^ £a a l i l 
•iMtrolifta* lOia vaat of tiMii as>a aQii«aliae«fo3rt«a» 
flM HiajnacMuia of a U tlia aix ooraplaxaa of Ait ^it ^$ 
m§ fir ani He lAiaii a mmmm faataiat tlwt ia« 1 ^ aUelaatioii 
of Vg vliioli tfiova Itbmt HM aalaeala mratrtia a« ^Hm ttiAAlA* fIM 
irarioiia |ior«*oljti« vaootloni mmmanixm Dctva i»aa 4MLaonaaaA» 
SlM !•»• ayaalva of «tia UmmA lOiov tiaopaa Ispoylant 
tante m 1990 ttt**^ (0i<« atratimfaff •itomtiaii}* 1995 mT^ 
iMuiA of ^w UfiMnA 1« only oUi^tlgp ptrtRtrlMi^ on emi|il«K«tt«ii 
ta ^19 oo»pl«3^« of l%i* OOf Nit ^'f* ^ t Bb* ^ t O t^ t r aoi f t 
end splits in thOM of ftt %» % an^ fli* fins ttiovo dooo aot 
so€a to D@ aosr ot^ iafio of eooritzietlQei at tho &sttt« altTOgano* 
fho portHf^tlQiio of tlM -^  C &ll|>h£*tlo «if tmil V C aroeetlo «li 
sro <|Qlto Itfgo @ii^  hoiaeo eoordlnetlciii mot ^'w ooaoarofi ftt tho 
tt^ o tortliiS7 tOTBlnal altvo^oa utoiss* t t lo oal j l a tho eaeoo 
of M t t D t ai^tl) antS HfCtI) vhore wo olioorve Mttotollie 
eosyloK fom&ttoa miA ulso ta the e&ao of fhCt?) yhoye foe* iCL* 
earo ooordiiKtod tbat aaiao <llatoTtlaa oeisar® T®ml%iMm iBto tiM 
opUttlzig of tli«-^Ci»8 Isooia* 
f!ie oloot?oaie 9poets« hniro boon ^Ifieyaoo^ menH tlie irailtioo 
of voarlOBO Ojpoetvol puranotoBfo dotonilJMMI* Tlio ii*e*T* 0|MMitvo 
of tlio Ummfi tm t!M ooB l^oxoo %fl^ Ifl^^t OQ*^9 %^^ «»A I ^ ^ 
iHii« vo0MNki6 ma dooofiHod* ffio ao^iotie aotteoto hwo ^mm 
mlMMIMMMi i l l MMMllOEt d o t o l l s * 
( f t l f H t f f f l ^NMOS v l ^ tlio OMist^ toxoo of jRorl^ifttliooiao 
!ti(vo Iwm iyntiioolooi oai obttvootoilooA tgr tiioir o loawi f l 
oawilyoont ttolAs* oottdpotaiioo mmsnotlo wNMnt* tliMnMMEMiviJMitirlo 
onMroi** infiMi xotf oad oXootvonlo opootf«» Tto U&mA toooto 
vttH G«i(ir)f OoCDt ieCt>t « i < n D t J ^ R ) * oafi £f(Xf) i& tbo 
MlMP imtio of t t t ttod vith j ^ I I ) ia Hw yotio of t i f Cwpioli 
UflMii)* f t e aolor oonioetaiiQO OIMWO tliot eoCXX t^ AftCI)* itoCtfl) 
9 
M%( txy cad tri tf) eomplmmm mm It 1 •l«e«ro|grt««» 
fiio iSbrnfmogtsmm ahiov Ham Iowa «f aititomm eioXteitl* 
III® US'* im'l Qlwstroiaie op9(»ti« lurv^ lieoa itscmoati^* 
€pm%a^ .p^ ^ w l^o with '^e i»«pl«3i«a ^ ^wemmmAtntsi tf) 
1>9asi11zi9t M.sf£tof^alAtfl!6rA«)o«<!ieal8i^ta«# bl»f1illO|ph«B« 2* 
e«art>os»M©!iQr^ «) o**^ It <!iii# M ®l iteifteitt iialjsr^©! rs-i^ iaa^ l&m& twita© t 
o»toUd|n aar! llirfyiKtXAi^ a&iio»2 thto&oia* fli«9« eottj^ laxna inma 
^mk oliBraet«ri«»iS with «X«MMiS««Jl «Bii3jr»oo» a«ea»|ioaittoii 
t«itpos««Bi«t BO-IAT oon/diietftaottt w«»»tle ttonaul* eloetxoiiiet 
ixttrm wmA tmA elaetvoii sp&ii wmmamaom 8|i«etfm aaS tbaraoinwvl* 
Mi%fi o malyxn-
•i^^iP ^P<(H1^T |F ^^•dWiWWBW ^P^iF^i^^ 
flHi •teetronio aoi Bit apaetsw Iwv* te«i diaaaaatdl la 
ocmplmBM* Ckiljf ttm SSR data IMIS %«4Mi «iaflaa»a4 a»S tha B81 
jparoMtiBPslMCf* ^Md ta%Bl««aft* 
A L I G A R H M U S L I M U N I V E R S I T Y Pftone : Offic : 3345 
A L I G A R H , U. p., I N D I A 
Department of Chemistry Date 
Thia l a l>c oortlijr tfmt tho woik jpreaeat^ 
tn t h i s t^oQls im tb» origtn&X uozk of the eeadldate 
'^ 1349 ^ hVn uMer my sapervlalca aad h&s not bMn 
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1>i*« TSmmm Alnsdt BM<tir» fimr his WMM gaiAmM ana kliii 
flnpATVlsloa in oaanjUm out th« wfic dSMvitw I^ ia this 
f &fO)mowl«dft9 tiM aoeooraipBMat and halp of 2iata 
Dr» Jaal3L AbB«4» Xaetaxw la thla daparteant* 
f astttii ^r staBiva fiiaiiea to mmSm mmiwp IMiattiiit 
Haadf Bapar-dMKit of Cliaaiatvyt A* «^ ^ t^ Alii^a»!it far 
srafvtdliitf aaaaaaaarsr faollltiaa* 
t an AHao tiintkSjr tteadsfal to fvof* Z«lf» r^liraalfleva» 
Haadf Dapartmnt of 0liai!i£ati7t ittdEoov tiAiirarattart SBdmov 
Ita* Ma IdUid aByB(iBsit<ian8 at atas*^  ata#i asf IdM varte* 
t aaispaM ^r daap atnaa of ^nititiida and 
ta w 9«r«il«» liM vMnHh of iihoaa affaatloa X Iweva aaiuayo 
l^ilt a^ 09911^ ataipi af wff I&sCa M ^ wbo hacva aaatalriiad na I A 
^r oCCiMPto Mrtac oU tlMM yaami* 
X v t u I M ftiUia« la i«r dMtgr i f Z da aat m^gimw ngr 
apBraaiatlaB of tha kind Jml^ and aoofomt&oa vMeh I vaoaiirad 
ffeon ^f ralflitvoat XA ailtoii jteai Ikioottf ^ istanddta Aliri 
and Wm Afiwl A* luoatt and lOao w^ folUir laaaagBii aaltolxra 
la Hia I^WMtMy* t^__/Zi-:3=f'^:^f=^ 
(MidiHMMl iH^ aap) 
WBWmCftfM **• • • • • • • • •• • • • 1 
CRAZIER n 
(Cottpl«3w« of Mo<thioili«no SHimha3uaA9li^m)9mtoUd$M) m 
0«i>difllli0i<lijt|0) • • • • • • ••« • • • •»• ftff 
CHAJTBH tV 
(Cflttjploxoo of li|«Cttoriltr«Jldi^iar4o)liQasl<3lat) • • • 155 
fCoMplojRta of M8(fttrJta3r«Xd«l9'do)p»|^ hflQr^^«uit«-4i«9itM 160 
(Coaploapoo of litaCfgrri^^iio 5<HtMi^]BU4^7do)to«aft44£aii) 174 
(ConylOMf Of gty*»»^MOiayIomiBOlWttiiiHfcM«alno) ••* 19$ 
Omif BS THf 
(GMii^litMo ttf :!figafAaraIlbHitao) ••* • • • ••# t H 
CfUJfSt IX 
855 






















< 3 l 



















m«Cl l i i i i j l i «M »«eMrlMaaaA«iiar««)IWi»iAiii* 
il«Ciiiioj^b«iMi a»0flariK>xfki4«»9r^ )<>^<»U<Ktii 
HodShiojpHflOi jMMtxlioxaiS«|]QrA«)fiN>Atfiat8iaUMi 






ai6( £aritoftM«iisr4«) Q*to Jiidia 
e&«( ^ iMtisjrUrox»in£dtt) iMMi«i<3iEi« 
B1«C ^ >lJ3iitl)ylfofntt»ld«)o^to2.ti!!lii 











Tim <K48tiii£ ebmalml UMmtt^wm dbetaadi* witb %im 
msl ioft»iaiif«ie ia4«hy<a«0 lumi ic«l»ti»» uni tim i^dmmpf mnmixmm^ 
diwaiiMMi una tiltrealiiMi mA « ]Ur8» nnal&flr oX tmniuiitioiit limtr 
trtmaitioii naA mrmaX mWL ions la ir«rl.oit« VftUaM «I«IIM» But 
oot3^ faf«fel'V«2jr %ii«»i 1« AMweity of m^iena on tho wm»l»xmt of 
iiKizws and liotwocqrttUe MhliS iMumi. aii« ctsinos tape foittod 
with iwM» on «Oad«tMe,tion oi' tifo laoleotaioe oi im ta4«hydi« with 
h9rAr«»i]Mi« 1!h« r««a»ioa ! • «o fftoil* %l:t«ft i t OCSQUTS in aquoous 
aolutioa m ioiMwm 
aracHo • J^H^ > ncm • w« ar • ami • r.'o 
vli«r« a is 4tti lOlqrl ov MvySL «P»ti|» or anijr of«aaie ooistar* 
invar «xiMt4bv«S|jr •««i«lM ««ii«i wuriMM oeaOiiiiKilmui of iil4ilqr«Mi 
•m fliiNMb^ am wiyapKiiiMajr utnm m%n^im mm ^mm 
gl»m %» tlw mm^immn of saiOff hmmm mp»9& fwm tmma» 
liid^ «l «!. iw^iiwii tHi mmgiMmm of !»«« ( ID vttli 




lo «lao a i^osiblllty ol' th« eiciertciie* of ^BMHXllMMr* tine* ttm 
to tw id^^lo i^ zi9on t«9p<nra^ iJ3?e t»il v»e«Qii«8 «^ lOO^ C in two 
mi!iurto8» 
iSI«lihom miA MMlmr •tudi^d tfo« rol« of wttnl ion* ta 
%li« Ja^iaeoXfmiM of mm$ ov«fiiiiio xwietloii^ Hbmy v^smmmal^^ iJM f^ 
l it* (ttitejphit aMMi%e»xaa4«l»y^ •tligrlMlii Aiwliw lqraii>ly«tA l » 
AMMUMISISIIMI * M * IbmuriiiMi odt *«fliiitniioft1oto MMMtmiaMr MMMifeMN» 
i^iitiiMilflBalln ftnir MMMMA iritat liMi :^iiMeli»a ox ^tirt 
• f MtlKitfM t» mai^m ^lO^ INMA wfaiob wmm ^amnUt^ 
•UMi jnnHMlrtliilji %o iMf%«flPolartia ilawmw 
/ ~ ^ 
2) 
3 
Of s^friMiml MTiiigrJUiatiM* fbm mmm^mmm 0f t n * «Mi9l«x«ft 
aottwslot violi iUt l A t m l n l o t tmA ix^mmA %O«IMI» 
Stonfov ond Btuoh' x^«ti>fii«A itnd elii(r«a«t«rlfioa tlw 
0imjiilmm9 of l3?oii (XX) § oolMHIt (XX) and nioktfl. < XX) vit l i MV«P«1 
&«it«KiogftiUQ h9dri«o]io« in tbo «loAAii|oaifl^io rfttio of It? aal 
it2« SiMi iBm (XX) oom4«x vmm XOWBA %O iio iMMvatj dSjMM«iiotie 
vltl) 091M ro^ldnol. ji^ erancNBiiiitlwit but x*««fe oi tlso oontltacoo vwro 
ox th« ooai^escoo «»«a to bo tim tmm mm %tmm of tho eomi^ Ioxoo 
to ^«^ dlj^rldya. &sA o'^b»r ^ o%«n»«are:Uo diiniaoo* 
idoiio 0% na pi^ jMONid ooaw li«xodoRl«to l$4sm&9 ^ uuSam 
•olioaridoi^ydOi i>jr7idiiw iSi»Mnio3wad«i)ard« MIA •^•iw.tno avtiiari 1^ 9 
•tuft ostooli (XX) M l to «iir« «tMi «l iMo oddMilMib Xta •&«• of Ima 
t l t i ta id to oooydliwlo mm ^trnpuMMme^t^ 1VV«» 
XJlAflfttfl MM^i ^^MMPftliffM*^ ttVMitfkMfllM^A ^ ^ i f e flM!ld'k'ftlC''f^ Ih^JMUft luHM'^ttUV llk]^MMMtt 
U M I M I of f f f m i i d t l M * B M tfMUlMnl I t l t i f l r JOIWI t lM OMUilMHMI 
iftHi Mftal iMHw 9mm of tiuMi wtiiw « l » foimft t» lio pOyMVit 
4 
11 
oi i2K»n ( n ) t eoluat <I2) ifful iiio>.«l (XX) with l i iAes^l ^i» 
&o ir@Xtto» tor ^ ( XX> IKN»I>I«X«8 ytmtm thstm o'l mytn tvm ty^ital. 
ontiiliQdreli «Majpl«3Mifl» ixvn (XX) e»ai^i«x«0 %rez« dimf^^tMitie ana 
Co (XZ) eg»sMt»lQx«e Mioitid tc b« \hm wAxXmm of fl!i,ii» j^idx^ £iiii^  
iy/in f!rt« <9oei£a,«e«o 8i!ie« ttmisf metgrntiMi wmmeitm wwem in th« 
iraa«0 0f 2*5 » 4*9 ^M, 
f i r t tMNiiSaiM i»tti>i wtti^  tiMi WMPOIA McgrMiii^L cMMwtvyw 
«f i«i^ «p«i«Ni Sa iftiiii Itwr tmmtL 4 itwwiiai la C • V 
•IvMliiiig t3mttimtm% mamwfmmn of t « R gutiiiiqi i^nlt afeMmM 
«f oe iMni iRl fiwOJy iip|pir««M of ttM two wm IMOIIS KI 1190 «i^ 
,6 
;) 
Ovtitt «Ml ^ o s i t ' v«i^xt«d t2i« mmBAMtf of Gn (XI) 
Kitailiojyi^ aftidiiidt %im% Hio OfOii lisfdvoa^ssis of Sfbms^X 
i^ «pyi*|jSyX««:«iotai2Mi la in (Z^ O mrni^lmmB and astlitarl. gaf jrsriaj^ 
IniiMi oefli^lex««» I t %m» tb»u«ht th«t i t JUi ^vm to «l«ri6 hiaA* 
•raaet ttiat tho ip«iietion i s «10W» 
iCpunbols "^  lOao jjixi9^ «r«A in»n ( I I ) «(»«pi«3c«c with the 
Xlffttnl yPiiiiirvA liar Vm V9miu»n of jpiarviiftiiit ai*«34«l3^r^ moA 
ittlMMttlMI of tlfct *KI4<ll!flfi# MHt OMHISlA TCHKftntC tMMMMMMllftltilL 





^ Gso» gn» Gfl end ird vi tu tim aHilff HtMift d«rl:v«d fio» %b$j^ 
gbmm i^ »«BgHeat»3yit<hafa» lyfiA T W I I M I * dliaiiwii iris* •liijrlMit 
di«Bi|j«it trliastiiiarXtni diifinia* and o->pliai^li9iii dim&tw, 1 ^ 
oofSi^imimm if«r« elier«et«riMd fecr •Xaamtal tamXym»$ neeattlA 
{loatttiftQ itfid »»l«r coaduetiiiiMC ill iilt»>l}«)m4eii» and altvottAtiuaM* 
I t iiMUi fiQffiM^d tbei «hjt %lil0|th«iM riiis do»« ii»t «itt.« »w% la 
eoox^iiiiittloii «Ko»AJ% in t ^ j^iymmeio wmtiltBmm of M ( XI) In 
ifliioli th* otajlidy>iair aftoa cooapdiiwl^tt lev of ^ « iii«c«i (Z2) 
eoa^vmm wtnf fottnd to 3Ni aicouMpaotie* 
B#{;k«p« and Ooo^in^* i^ i^fthoaiaod tmSL mmpoti^ettmA 
ttm Qoms^mmm ot eolnat (Zl)» nim^tX ( H ) and eoi^ i>«r (ZI) vith 
%im mhiXt htamm dasrivvd fson 8«<|aiii>aJbn0 OHVlxHua.«d«ligr^  and 
•tligrl'WMi dianias and o-yii«iyliana»di>i«iTm» Ooj^ i^ v (ZI^ mmj^mim 
nara f^uad «9 IMI t^f eoojpdiaa^ oao«» 11 waa mamnOJ^ fomil 
that j^ar t i^ liardpoljrcia iwnatad in tba oMii^liK fenuieftion da* 
to stavio ooli•id«mi«lonl^ 
MJk tlw WMslnuuM wapa oJ&>fe4NMi%ainlasA fev alanaadal 
Mialjraiaaf noXat* cwadiMrtMHioaa and wMPMtio mcMitwilnij, SUMUT WAMO 
7 
Bm^$M$mXim «lith3pa« aoA %«iiiili3fa«»i t f l yn ja t iw - soft t t « • • 
S!h«^ warn «i3ar«iaft«Pifl»d l iy ^ • M H I M I enal^Mo miA «2.««li«iiie 
Si#elam» t0i« C& i tlti tsm^lmm^ w«r« 9«aE>Xv«i In to A & a. 
TOt«ti6?ltt 
HilMP ' fimiMaNia t ^« ec»i^«xM -c^Mi. ( H ) «f i t t i S f f * * 
07 V. 0iitifipi£««i ^ « l i i o f %yi& %» f t i ro eisrboi»» i O l t l io OQa l^oscoo 
t««iNi f o im l t o ti« €l«i«9io%i» « id m$m»m j^Lsmar i n ooXM ii%iit« 
l l g f f * f I A M &W^WP WMI fOttBd to iNl tl^lffliOtlGflMMI^I 
^ffWB^^ '•fc^lPW^^lP T P ^ ^ ^ W ^ W • • » ^WWIIIWP ^PsB^^F^iP I^Pi^ w ^^B#^^ a^WMv^i^Vv ^ ^^^^0 ^•'^I^BBlHplBIMI^^P HP^Bp^iWW 
! 
thmm Mhiff IMMW* iwrliie t>io3,oci««l IflipMnanM* 
Hiisnfis «sid Me KflfiBl*^ ^ w^timwimA tbm ma^s^Lmsm* of 
dw^ired f«om j^ yriiftiiw 2*e«x4io»^ttt« andi ftthajM 1,2 diaetin** 
Shlo (ipm&gyimitimi^* mbitt ^mm mmm to HIINI f iir# o&oipaiiift*t« 
oi>»j^ «ji»ii* 2h» ODii|4.«^0 ia wltlti^  X • CX9 Br or CS iii,^ p««r to 
IM «o3^ B9zlL«« Dit« to atmeie Mai6mmmm %ktmm 1« th« eAditloA 
of «n lOoobol woXmeaiim mmmm oni of tli« C «• 17 0p»«i^  of th« 
Mrtilf f imm^ 2bi« taiui •&«» li««ii M^i^rtvA ly X«4piqr «t»aatitiii 
«liMiti«tlon of &im of tlM ev>y^ «t«IJJiMi eoflponni of th« Iio«iao4»t0i 
ashiff hsm XWenA diiylMr«A f ^ a #yxldiiM a<»oMrtioiaildii>|it Mii 
flfJI 
V^^^^M^Hflft^fe ^MIM^K if^^^^k MHH^tfft^^ftrfkXft V ^^'^'^ tfHVHUUJl 1I thri l l 4l^tft^M ^^Mb^MWkV ^KlkC^krife ^Ik'^tr J i M k l h t f k V ' A l 
•Ml f-«Bliio|QrTl4iiM» Suigr «onolMl«6 AMiMljr »n til* b«il« of 
J 
(ZX) ia Ml i i^ th« a^ lipiiaii flMas Ko ««« nil tiapSml«l« out* 
with th@ aehSff IIWMI d««lir«il £^m mVbstlmm Aimiam tm& j^ srriatiMi 
^••earboxiildvlKfas* Tim sitmxelmm of Hbti mw^^Msmm ymm ^^ PopoMd 
on ttm tm^» ot aftdiOy Urm,ta» !«£>• imd 0l.«etroiiie fli«etxm» 
i%iiikliiiva •% i i l ^ »m0awA ttom tK>n»lmi9B of €12 CZl) with 
tho «ehlff bttMis d«vtfvd fxoa #jri4irw ie«««ir^ 03ua4«l:iyft« ima 
Ai^ft idMi eoiittcilniiig gJ^itw* liOttQliia ^na othsr fuetani w«r« 
%«)0«p and S^ lor^ stKJtdJbtd th« oo«yl«x«« of nie«i«I ( XX) 
with th« aehiff ham d«riv«d fl«ii i^yviAin* £««itrbox6Xa«h9<A« «nA 
liis ( y 3 •w1i»iaw>yya^ wtini* ttm ««nwl««« of ttwat M«9l«x«« 
wmm 9ilv»$AH%mA % i*iw «nA vi«lliA« iv*etK«t ftn^snvtie nuMwuni* 
iiMil« mA aonftwtfvitar • i f i i i i W f • ! • • Xt \mm foaad that lOi 
^ ^ ^ |MgMygAjMHM| ]|M|MHMM| K k « M i i A t t « A | d | a f t n i l . tflONlAlMMIU 
fQiiM «|A ti«Gli(v«p||y^ oMataiA « wmfUM of jlftiiMPi 
AlaiWiiitlA iii«K«l ( n •MivaUnit* A«ri»«A twtm »ywg^%M Shmai^o^ 
Tilfliliyti intt 1*2 AiittfflolMRMHMi 1*2 Afi^ tiliwfiM''titiha1 jMii 
V 2 AlMOaM^lMMt M i «^OJN«Mlf tf 2 A iMlm ( t ••ttQrl |^9«MI» 
10 
ad 
aii^iMitio ii»>y«rtl«a of t«i«aPMMrio oopj,«r «oai>l«x foxB«4 Igr 
ecHni&iouM of %«lra(l«n««l« ll4|tinA» i^ P Ills (^ i^nrvidsrX ta«fliyX«n«> 
^§vm tovuiA to b« i]Qr&Pol/tiiCMU.y 8t«bX»« 3S3«9« 00]4pX«3£«» v«r« 
ttttidJUNI 1^ 9lmamt^BX eii«iXy«««t uBVPWtie mmmg%i,hiX$^f9 
isOvmm^ miA •l«etvoiiic iqj»«o«»>M»i>gr« I t w»« that th« eMai|4«»M 
Pimmam I t l stoiehioiMtvar (Metal lIcfinA vntlo)* Znfinviti 
%Mitra ittsow «R mfiAmaam Xt^r tim oooxdititillion of t l i * sfwi&yX 
lfi»m^% fb« eoH^«ie*« yttmmmt ottt«ii«i»aI tflviistHVtto 
% » • • ooaia«iMi« wnm tmASntA Hi A«t«l3L ^ ooaltitftlvilgr 
•MMMJMBtnt'lt ****WIBiftt/ff*t ttMfltPit CiJMMilMI' I^ UMUNlSSi M A JMf 
i[^««||i»MDiy* fb« tawypauiv— am 1i2 f&Mtioajrtts I I I tttiinol* 
SiMi ai miiiimli aiMMiiim o£ tiwi ftrtmilgK'tif lathtlltt A IHDMMBMMA 
t i l inHHBIMl l l M B & i t t i l H U & M CAIDA O f t tU I ammmtmmimm AMpfjtaA dNSOi 
C tb C#) t«9 AladUMllMEtHM ifatif fiatUlHl t^^ t^ -aw ta tlui •ItirtfiHiitl 
BHP^^^BF ^ BB flW ^BWI^ W I^HOTR I^f ^^W^P ^IW|lF*flWBWp^PW^^W ^P wf^Bi yj^m ^r^V^Pflv^^H^V^HJI^MIPf BPHlWW^BWBm * * t r ^ ^ 1 * ^ ^ ^ 
VX tJMI 00Ht l t (riMUNWl jNMnMMPiiliA 4M||li3UQHMi iOildlWMl 
l i 
of lx*ofi (13) with ttm mhi f t I M M C f&itt«a liQr "^^ eonftaiiMilAa 
of i^ irriAlsrw i»«iaplio»flaJl^ 3rft« iitiA «ilMiw* Xbtt kIsMities of 10ai9 
vmtetion mem «t»AiM in iii»>UM|iM»iui «»iir«fl«» Bi* noXiA 
oof3iil«%«« hmm IMMR «isi^ «pi*«ft in I t V 1*S «nA 1i3 stoiehiMMitH* 
mi^ pfivtie iii«iMHaw8«»i« ana inCVKanid i^ ^HMtni* 
Ipi3if<idia0»rt« «nd i t i t i ^ « wiioiii* ShA vtrtMrtoaMMi of thc«« 
anS III MM f^ nBia th^t aoiMi of %im mm^flmmii mm f fir* oooMiattt 
«aft «iMfl of tJNto «»« «tx QoesdiniKl* eaM» 
Mii i f r umm <«vtv«ft fiNw lyviAiJit ji-iMvtoox«ii4tiiar<it cnA ^ptM* 
12 
11 oDdlfiMftloit of efar«ft«i i«l«iM« Hi* eo«]^«x of ttam te^tmXism 
( Xl) mm^«x»m of «b« a^];ef ixiiOMi A«vjiv«d f ^ » iiit^8litift«4 
Ma.l«9a.<flfaard«a end jMHifii9«1tfqri ttj^ NUisi:i«» HM o^sj^xoa ••«> 
to $03ao»« oetnliodml. «|yu«%iiz<« in wbieh aolilff ^aw «et« IMI 
XmnAar^  ot al m^wisAmA tba mmgkmm^ of nieiLoX ( XX) t 
ootml^ t CXX)t m«t;isis»)OM CXX)i eotFBr (XX> «n& sino <XX) vitb 
jS»lhloj;i)mi«oacSn«» &• <iiomaL»x»o iuwo IMNKI oiudP«ol«riMd aalJiljf 
OR tl»t baiai« oi •X«et»oiifA «ft>o«ilvii and tmem%$» As^am ^U tii« 
acmatwf tarn «lx aoovilnnfl* OWNI iiaiA anl»lina9LMV In iMeli %)>• 
•I4» aiiMaMNii i»m mmfi^mgrn of «i|w«r C XX) onl mjmw (D Ki1& 
r' o 
fldixliffw iffts k ^ t «% MMM twii«p«i»iiiwi «o «• 1« «•« ti lt «igr«l«a» 
of tlm eoias^imtmh OgSi^ tbrn asSllm ipoliils of th« «om^ 3UHE«» 
war* fiot«d ifnA no otliop ttlttm^t w«m amO* to oIitetiiK^ t | « 
JWUMBMI •% o l •jtijitntlioil ti lt fWWiclifWMi of OOIHMP oni 
nictcoa ^ th« :po««iiloii of mHUufMmixm onA «tal^ jo«io4 tiioa to ele-
mental wmiljrooo* thoflo mm^ghlmitmB MMPO found to bo biaotoXlio* 
% oth«r oludioo V«PO a«So to ooltfillob tho otniottivt of tho 
eoiayiiXoxoo* 
44 
flion «t « l ^^ »i|^ «9PtoA tho ooai^ loxoo of oo#i»«rt aioicol 
ooboit onS Imm «tii olno vitli t te ooiaoo of oa2iogrldo2^ 3r4o» 
onliotltiitoA 1^11 flirlii^tfiHHHf ii» 2MIIBI#P02KIP aaiiilitlMiilhilisnlo ondi 
BtrtmtXtiiitofl fiiJiijitirnigy iiotilitliolrtiJiiyflin 9Mgr O904 tliooi tKW|y1.f~t> 
M Blfloonio jftftifliiff fEKP liiciinMKMVUUMs tfith ooiUiiIooo inoti t t 
ttfWOl On4 BBf|i(|bi0MNp l!"OiWII"fOd[ tilO iiaOllMlM <^ 
•lidUbiyiUUMiiiio 1^ iMlNnMitiMi trfttli oo|i|^ iVf atiUikiftt iwlMi'tl inA 
•aflMtai l»i i i M A Vm obolnioo of foljrosfnoo I M » « a tp t t i i imm 
sol.fjigrlii'tlorit yttit tlio oiMwy> MitslJik SIMMMI oMniMHMMi WMW 
14 
tm^lim mmff&wai^ot imn CXX) ma& iilie t^«l (!!>«» their l&did#» 
U^iii^ tMhmmm wmmaMiHy ^««iitta* of i%« Silf«ar«tit ocwyaiOAtloii 
iNiluwlDuvw ^Btm mm^mAm mt^m^^i to iw [iKifiL j^^ x^^ * in wia«li 
villi tiMi mmsm^3Qt^m ot $IMI tyi^ «« [siCirA^g]^ «»< [ ^ / ^ H ^ l V 
l i ) 
f f i tJ^iUO.I^ Alfl8e«S«»4M t» c t w oxMi ia»t«JL ton * • sttwi Iwaov 
Bfria«t»« tor %ri9 mtt^^mm* of [MifA4^]'^^ li»a !«• ^••a 
aiioori^tioti «i^ «etvum moA froa aoX* r«%&o s^ud^ ot tmgfim^e 
mmmptHiBiMt^m ^nfttlMimiPar k tmt i« duta for ttMi 8lioir« »WMitlo& 
\t9ap9 o^%B$jmA trm& tiolh Akin^evtlem 9^90ttt& ana isAisniititt 
Sl'ie iiHovQ M(^£»c wtm tws^mT «Kt«tii«d entl tiK/ mm w^^tmam 
ol oo^ j^ i«r <ZI) ««iii^  mimlt (XX> if«p« i;y<»i>«i»NI m& w«r» d«t«miiitd 
fiM l^au of irftmjflttililiMifw oQiutilMaEtta wd^lilteft fastaiMMi 
^^fjUfff ginpNPivA IBM IVUMNP VWMMII]» tftviMMmiNpi ~"i'im i Tlnfl Aiv tiitMi 
ijaiMMNMfillui MNUBOtaiiib Ihff teldUttittfta ntKlirtiiim «f i^UL l a 
yiHi ^rlMNMiMi «ttt 0f %IM C • V «tra»liti« MMUI ef astai Uak 
thus Jif**«i«***—>**"* iMHuaan miMM ttttft IUEM laribiflMi AiawAMBP 
•oauBliaEM lA iribJiriii MAk l a a imwiaIf *'*'**'*** aaaipAiattiaA* 
i(i 
£a aAOitloiit mtm miVx^ra mttx^iM the mm^lmmm of ixoR 
IXX) mA alm.^ i XZ) viHi ^m XXemA iiie0«%i hg^rmsim tmitm 
i m^ • StUQT foimA that atmimX^g e(»iii^ «)Hio wm^ tavmd ^ tliis 
l.|£iiiiA* 'Bmtm epia^iet«« %r«r« ortudlod o& tim mem i/iH^nnti us 
«hoi#n «ilMafV« cynA & gr«».t rei9«aililiitii»i with tts* o&isyl«QMiii of (l^ A^ 
Ibkah&alii etfid sUmim^^ ^m^iap9&. %im mm^lAxms ot t&lxm (XI) 
nie^.^l. (XX) iaxiA e&]0§wp (XX) with avv"*^^ ae^iiif b«9«» ea ti^ XX 
Ml tmixmm &± amwml emmutije &Mit^^9a tmwly Qmmiijao^amims^ 
ymm vx^aUmd^ Xt \m9 £om3& tixtkt Mm i^^ eom^ij&j^^m W9SP9 immt 
QtaiiXa in %bm viiolm awries of coss^aa^s riut eotv^ i^^ '&I^ ^Xy tmtitt 
iMuw eon^X«xoa vtra KIDX« atuiila t^itm tliow of witio eom^lmmth 
'Shmmt fmmM «(£i }iaj.ti»« wwro mmaUmA both In tha j^^oanoo of 
1 ^ la tha cOiaaaea of iiiiw ^^ MI eoapXaxaa daa^niioaadl at higjtmt 
tai^ l^ aapatttjNia la ir«Qi» mA at 3y&%i«r tamtava^ai'W in %tm ifmmmm 
of aixw 
OaaAiHr^  vaioytad tha i^yiiNunstioii of t^^ eooi^axaa of 
mifi mAmitfl vitb miMM^MemUm moA fi o i^jrdvojqroC^Militlwl^  
aaalii** mm viastlAa t o * i4aia la i fy Al^xana in i^ xvaaaaa of 
att^Xana el^ rooX at <o»7(f C wlih avoliilloa oi i^ yaorofian ahlorlAa 
«aa to gistm mOm mmm ai^talL% tbm 9m»Umm ava atahXa la 
ftpy a«»i4plMapa IMH ara daaoa«oaa« la o^paiianea of aoiat a l n 
17 
•Q«tt«^iliUUly tammamamxm m& wmm found lo yommmt t t l 
QftolohlxMMtry with IMO QDI4K»II1»« of •tl^l«ti0 {EljpeoI» 
9oi^«3it J@D7 tbt ••%i@«i«l0ii of izoji C Z3^  • Mtiich vmm ves/or^uA to b« 
ai ci»ru»itiira smtt^oA mt j^l 4 * ^ inmaaiiev of iiU:t«rt ii3Ltwilnl»ii« 
tepina* ealelMB eaiftffliiMt is«iEn»sliffit iotMHiivei earaiU<l«« |iot«««liai 
ailiytlrog«n |»hoii»hat«t lErnX'tmRMs laeM a ^ eitri® iieia d l i not 
G«»eli«ir laicl koMmobmr mii^naemt^A th« eofai>X«x«e of 
aSLumiisliBt ehi&riAm utti'i biuisajyiastntt |)»tol^Xal4itelj»i» mi& ym 
dinttDyl iimifli»l»«aB«M«fti*)9 «t fiK»iit 80^C i^ batisaaa aoititloa 
ifi'tti t r«M8 0f v«l«r end MiSOi^mtam mtijm fe« catiO^fattw Sli« 
MHUtllMaCMi 'tHMCIi dMKMttiOaMdl bir fliitilif •l&SiVMEltA tjatili.Mit«mf tuttlMV*. 
ti)« «oiy,l<iyf MiovtwA liar t ly»t tift» ii««»ta nar* wmi/ow^^A to 
ii«r« i t i vtoiiikiMi^ti&fs iNit t ^ iMMiiieAiA«yijr3b iMmMAA a^ri* 
iMMMHMi wiSjMNdMi i l l t l i i €iM||j4a9i« Zt Mata Hflaafljr dMooAiitMittA 
ttiat liiaiti iBdUKlS an JlLi»lf wiA Alrl^ rrfx HypaftliyMrr flia aowalJBiMi 
t#ith f i M t two UtmBtim iMPa nyaan am ^hat witlii «^f« U I ^ M I 
JUanonfal aait Maofer' atuMllad ^^a aaaaAaaEaa of tftantiai 
f ZYI haliUfaa Mid t i n f Z?) h a l H l f witii IwiMrali (Taiilnai aaibrl alMHUfl 
18 
lc«%8«iiii and tiMSlharl ie««a»lAi» Timm mm$ilmm& vtam •tb|«ot«i 
tD •ayoeMMMa wiiayaM Mod «a«iy l«i^ t^mtem %tmfm rm»w«9A* t% 
vtti fonad «h«« ti)« fleanpSUK** powMitti 111 tfldi^iloiMtiy* 
daeiiie ^DVO ^oxouist^ ^ ^ trltt^ to «3.tiiiid«t0 th« olmaettiif>« of 
pl&m al0m '^o tt^** of Him mssXmeulm^ 2b» araUJibiliV '^^  
tour tx^r(limi.ti»i& ai%«» wotsM satiatior tho Mgt^j^ %> i«t iiii|iiiaNiii%l^  
in 6» t# tm dontMit* isaiawp* ihmivrt vima, X% vovM mi% in this 
vm^§ "Urn i^mmm3m» oi iioth Mtn»@ea i»lii»» s^jaiMtit to mmh oMimt 
in Aa&i&o etmixk \ioviM TmaAme th«@ uiaiic«3L3r to eoovftinut^ vith 
tilt » i ^ i « miml ism immMm &t th« «taric atraiiia* iiaa t ^ 
m w p ulth • iPf|*Mr^ * attKl laiu wittii « intlHi tti MMMnpittiaiMr 
mmm^samX ixtwrnmUMk mm Hwmm tmm mm teti^MI 9HnB^ of 
Id 
%y»M 9% tar «o«t«»«d tm mm ot mHi^jrHimijm^ »imm^3m 
tow Wm iMmm%gmti»n of Oo (XI^ «• «h« ei^iii* of 3«4^ ^^ 3^cjri» 
^iDomaa^jrd^* i t foicMkl m UJ ma^lm^ «;( 1^ 4*$t with th« 
f» ( ID ami Co (II) witli «alieyiditslii> %^«voi«hotoa0trte«3Llgr« 
Zx»ii (II) i't^xtrnd m 1i3 «iud tM»^ Mta.t (11) ifc Its eoraidft^  at fi^i>«ir«iit 
$10 and 4 ^ m r«s^oetiirttl^* Zutcrfttz^ tiaaM of irfi>rioiaii l«a« hmm 
s i t t i t t tw l i i i f t lA 0 • V firtinwyj ef koUk € • v tm^m* iMt'timt 
|» «Ml e«t«iA« 9f ttw «iiMI M l alw la C • C fSMqpMBffjr* <>>• 
T ai i l f MUM WKalAiJWl MviJiK HuKi tiM ai—iHiii maM iMuilAMyi 
9 0 
wgrfttm of tim U«isaa« fim ^xAim ot tatfiytoidUta *dE* «l.«et9oa 
jftdJ^ o t lx«c»iK ( XD wotOii «ooouii« for an liiflanMmi l a thft it^ ^«iK>a 
a«asi1liy of tsm XieaiiA* 
bK»Jid o-ii ««3ni'lBliii]^ iiiM& omMOt 9£$0 OB vhlei:i wim fouaa to i}« 
(i%>miit tvi^B istm mffmstPim of %im ts^m^iAXm Tim li^rom ii*>B& m% 
1600 eoT^ Attributed to J^O) atara%«liixi£ of t i^ igrdxvetn boaAod 
eeov^t la «iEhlJbltoS iiy idl Mm coet|4«x«ft dlaeioisodt audi la warn 
ymn&^n^ «o ^ M«iitii'l<»d with thm hle^mBt tvm^^amm^ of th« fotiv 
aplag at»iteli4««e J^tsiada of ^«i«ai>9tltwt«cl ^jrlditt® ddrl-vt-tivea, 
lo«»i iu i^t «^ i-^ A^*^  ec;£i«>l»a[»o &f »^^ ^Ti<llAia.dojKl!if»« It has 
l>e«& polA%«d out t^ i&t tJi« e^^ TO e^ C «• ^ 8tr«t0i;.l^ tvrj^imnDy 
(le^O^lSOf/' €«"* 1 te dii^ ifiDJstle ©s tlie st^to of ooablaiitloxi of 
tiMi oxlsM hif&poe0^ Mm we^/Xm^ %f&m fotiaft to hmm %hlm ^mM 
mm 9190 •» ' ifbl«li 4&«ii»i^ Mar« i^ j i mm^lmt feiM«llMi» & • 
UiaaA C • « wmmmmm tm^ttrnmr «t 1656 j^ 11 «a*^ witb aUji^ uiiMt 
1 maA amm I6l$ w'*^ tittb tammMm M U «lklf t^a ^%ammA 9o jt IS 
2i 
ttiu»«tip&t«l 0foui^ In « M«E«aA« «• u9tXl mm mm%si^ig»aSL teJuAlDs 
In Wm ooflti^ cxf aii»if«v« ^it «a«i«y ot tb« C « » i(|r«%«hii« 
«x^Iiil»9d oa this i»«ffl«» l l « M««iidi w i l l mootm no taevt €K»|(lttaar 
iai)Ot^  compLio&fitioa «o t^u.t tli« IH oa AowtiMfigrd shift e«a h9 
%mm,%SMX^ mtt3Pi)g^9A !» tt«t«l. Xt^aatl /r ^n&ijm* 9m € • ir 
•trvi'lchiag viiKmiloa of t i ^ «aijv*^^tiB iiemA& riaous & trwai 
toii«af4« txmwmmadm f^fusiwjf as tl3« 1 ehtOii Isi^Hi is inopaftssd* 
TzDEi th« ittboipe aX!g»m«nt i t is» suAisstsd timt C « S' azid ^jfr.yois 
Fmm txiA9lM i t i^ sssn thtit* wimn a X» m t^sdti. oi' tlir«e or saovs 
intttfiAtioa in sit isnet <)a eoMoisuKlloxi insultit« in &merwmmA 
ooidJttMVil^* Xkit«m&2.«etslttr intsiwitlioiHi asisr S3JK> tsaft ts 
disam^ %h« u » •• H h^<ilio«sa lioails %fiki«b iiwrsftss ths w^fmeolm 
c » M ooi^lsBfioriV* Sh« l0%mpijm ot ths C a n st^ pstebiias yiSum^itbm 
I t r &^ tOi® C « iJ -^a:jd ;^;i^ »»ltt ftxevps saA tbs iAt«at of tias asiilL 
ih«N«««rtMa ^ sa sibsDi^tloa ia tbs Mglaa 1<90»fl8e m \ 
^mm i s «tiPi«n%slils to tiiS c « i «R»«ip of ^w o^iiff liasss m t 
a IWUP of siisoivttoas i$m moA neo wT^ viilsii S M siuMPMtsnstlii 
of tha iafiPiAyai fw^iVb tbs so^ioant Oa Ipa XCii&^ •aoB Has 
wothsr ikiiii^ naU ««flasi atissi^tlan • * 9i90 mr\ fiiia la 
22 
is t;^ioa:i of « Qoox4liittt«a MeojaAi ty mlii** 1 ^ i a t t i u i i ^ of UMI 
x«lL«ttv« to %2mt of tii« wajaB«iit i/j^vtAjfi x>ii|g 6li«»»ptlem t0 
abmw»ti0nm ot the mmm immi^t^f «I 1>^ ea « £ii««tt on '^ ii« 
a«a|^ii»a to iiMitbojv gz^ i4l» ittidi tbu« «tov « suiziced aTilft in 
dXmuawmlU ^ « &aal,4giia«n;t ot %im C m ii «tr«tei'iiDg ri*«^«i]ey 
no^geo >«tw«^i '^95 niad 1648 oa *• OraiJ9MRU^ » t l^ C » li 
•tx*«tehl»g fraqiMBiey for t^ i« Swm XiMna^ wociXa bo «3C|i«»tod to 
ooGur fit mmmthm ht^n^ oaofS f^ tlii^ a th« C « u otr^ehlas 
s»&9 t&3t tho aotai eo«i^ l«QK«% tf «ii« aoMfar {JMOO Uiiki«» i» 
oooi*dtiiiit«flU Hoii«v«r« tii« ^yeULo C • » ftvoi^ in £i1? i s 
oottjufiottA «i»i tho iMoiwetldxi of /r ••oiloetvoii ot ltt« oM^ 
jKrviAlMi «i»8 i« •xfMtod to ioif«r ^ o C « H i«Pttti^^iiig f«#<pia^ 
to » M «BKttMl» ITfon ttOOMiAAtliOII to « l (19 /T •OiOOtMMI 
liitoraotSoa im «K9«Bt«t to iw Alniaio^^* 
Am mmn a atAtMyvt* oaft Huary ^oni in tiM ! « « • 9170»59»0 mC^ 
9^ 
licwtia vfZHf kam m Wm& atm^Bliing iHUift mvittiia 9i000 « r \ tkm 
abttappMS* of mis bans In %im mm^lmmm «»»XtiA«« m« I^XVMMW 
oi «xlMxuiiir« ti3F4it»a«ii taoMU^t th* lovwim of i t s f»in»«iiejr 
4%« tdtts* Xing ^iinfa«l0n« of %m ^yi^lno i»»lms»t th« 
\imAn m% I^BT* 15^» 14fiS mid 145$ CRtT^  lA th« mjNMtrm of s^t 
BopB aoelisned to th« ^yx^ifiA ifing* f t^ tesie j^attttm of t i ^ M 
fotir bm^a %» 0irl4«nt tl»>u0ioiit ti3« wi^06%am of th« iM)siipl«K«8« 
ultli&ti^i m^tm flliif itlDg of iae»it« £i2ia emmm» in lO^ s iiift«ii«iti«« 
ao oeectr* Zn isOl f}0flii4«x»«i bfiM X i s «lio «lr&t^ ®»«% of thtt tour 
enA i t i s %m on* wliljeh «xhiliit& %iS wivotiesst foiiaoi^toa in 
x i m t t lA iKisatilQr «aA oitwa is hmtily aovs than a s^sl^ Asvb 
UmmA ryy Mni XV M M vuteatlXs' of ifmidlliin ox* s%i>oiis iiiteissillaf trilih 
i i inl I f iMitAt iilnmvir of Mm two* 
itov [ll(jpyiiSiirf)lQ^)iQ^] MO^ t H IS i» i^ n^sstfiM #isiis » 
A«»t bsnA lift tT40 mr\ f t is ssslctisi t» Isaie «ttr«ttb 
snA iiiosA tesal* lA HMI fsngi HOCWQOO mT^ tmniem»tl» %» 
24 
eooi<Alwii«a al%Mi«* oat itt Jitoottt 190$ mT^ miA %bm ^mtat »« 
t9&S mT^ • Tim •Ingl* otdtm &x«ii4 )ia»d fwm 1560 %» 1559 OBT^ 
iMMi AittD bMm tt%iviim%«& to mommixHf iii«r««»* 
XB tl3« e&f!ipl.«c [Mi»y^»^T) 8D» J aCS two inltOM b«iia« 
ooeuTt ••iB^ »f whieii i« m^t% into %%IQ distinct eoeiionsatft* 
• 1 
Qiii ban^ iiaa i^ «i%^ 8 at £050 «»d 2050 m mnA iM oami^mA to 
ioBio thioti^mmtfa* &• other i»£^t with I»««K« ist i^ OSo invl £000 
QBT • i« aani£?]«d to eooi*aiiiiKtod %hi&9^mmtmm Xa tt^ eo@j4«ai 
•a l t [m»^*'^sm) '^2>g« A aix^lii «h«r# btosd at JSOBO ocT^ i s 
'SSm SMrm, mA % t^3Mi f»f i ^ g l ^ p ^ t h uir^* and a i l 
of th« ^ ( XI) oom^lMSmm |^ ni^ «MA f«&» tr.«ii9 lS£i»iiatt and £vDia 
oC ••aeid 7««uitli^l «tti»»titift«4 sfSgta li£iiiia« «KMiiit t»ttiids 
tjmSMtH of a»«i^«ti%it«A ^3rrlAiiiM» fii««« |i|vidiiit Hvafts iue« 
tlw tftttr rim •IwtehliiK iri)«>ii*i«>ni CliOO»1450 iR*i and th« 
xlQS iKiWKliaiJW Ytlnmtlea ('^1000 «i*H iiai >^)« «*t «f IAMW 
C ^ MUMtiMiC-^ 100 « r V SUM ««ittiMi« a t e itoMf • 
INMA iMMiP lifO wr wMtipMNI tt UMI affMMHliini ilff<li>l>t.iii 
iriteiKllM* 9i« %«^vii iaaimilts tbiit iwtia l^iliftai MitftM AMI 
«6oi«Siiii«i in «U 9t th« eei||A«x««» t ^ ji,wiMni't of m tg^gong 
a m » •ftf«teb&a« licoiA in tt^i mmOie—i to««ib«p «&tb %h» 
•liMiio« Of If! oi» 0 « 0 kmxam ttcmflaw 'tiM aoliSff IMUW iiKtnvo 
of 18m <toov*AiAslMrii ll^ iE^ mfto* 
2^ 1 
9tmm lMad« ftt £$6 anft giB «i*^ (aom ooniaJN^ vhlffii eoaiipM 
iMlI, vith %}»>•• awniMiai to tiaii a^nmtrie wad «^i«n9tni9 
£n th« i*7» %i«etnas of H icjcidMI tlilocymuital' th« 
In tho t ^ «tf»t« lOl th« thioeyatuatttfii iff« <^f-t>oiid«a« 
ttmgp Ofl taoid at a HMBII hl^littr fya^iaaiiey indieattva ot %m 
Sa H M t»% ^Hitmaf OoCiKi||^tM9^ tha Vc*ii^ Vc»s 
ipiiraitiMM iwpaw ai i l io M i t t f wT^ •aavaatiiNiijr* 
ma m (13^ aoai&«c Gota^tp^^ «iiiiiMLta iijfixocta ten^M 
Qb aiiattHiiv irlimdiMHi at <INMI 91|0«aieo aa*^ whila CedC^^ 
(tojOy ataaira a tlamm 0^ ^MMI* A^ •••>» idiilMv fka i^aiwy^ 
iStaiaoa «ai U»AmJ^ Mtpavtat a wma ^ l|fio»1iTO aa*^ 
^ y c » n atawtaiilWB iritwaHaaa in MitWib ttur aia» tvpaftai 
2u 
m tM^% Immopim ef tm^pmrny t»9 imm lilntO^ e<}miiK««ii 
stmtt&a mA Jvmm^ wm^w^imA Mm iMwasmA %«etzm tew 
^m'%»MX^tim tenia wltieli isl^it li« «aii«l«tiNi 10 tits 1^1^ &f ei^a«l« 
«|9r»«tiis«* %tiF hmaAm in 1400*1960 «» siiEli^ wmm 1011M f«» 
In «iai,ti0iit ^i^^i^toni t3«ihjllitj;^ »« ami i»f»^ridii2al.d^ia« ^m 
®M AiH* fey i»Mft iMiploixtt wKm ^ImmmA In aesv 
Cilfii«tttf« H ) Itt 
9-1 
OHMHP pyt%A%miiMmi3m wm^mA i s ]^a%aat«A to e&iilalA 
013B tVf^ wBsSd^ss^ and oiw adx ^«i^«i^ i*ii^ ^ v HSMQA i«»l>«««i34i 
wttU. vl^i c;iO09 ua tina IX&^biuA muomi^ ^um ^dlxt(&* ehlftod to 
XUsistBA hmim tuo it«« QCttlMivitd vixm^ ^^A t t s^Xit l2ito a 
doidOftt in tiie COI^ ICUK \imtm \im UKe^ ad aetsft ma a trldsntatft 
oat «Ml two «h«Xiit« 2*lii0S iNNM foitt«a« one f!»• «uia)»$r«d «nd 
tiM otiHHP «tx a«e^f«A« INic |iyridl»» rtnga v«r« «i£0ettt«l^ 
fuatA to tho #i«]jii« rii^o atiA iriaouMt tl:}ttx«lof«« hm% lAli^ta^ 
iHrflwMI ir&br«lioj»a tiiMigiii i^iieli wc« In ccrMKi«t^  vitli 
M « iMMlt of oholiAiAii \if«« tl]« C a f f fltMftoUdUig vllnr«tloii» Xtt 
ti)* • • • • of iifr%Ai»gik ftttl^X Itaino vlth ifon ( XZ>« tfa* atsoac 
»«Qi at 1694 MT^ ai«i^«Mt«r«i •ntir^ljr* fMs iil«iit IKI «x»l«iaii 
on ttw te«i« of m»toX Um^ixA n .oiMtKoii ittl«Mwttoii» In tigm 
9 0 
A<0 
tg9qpiasaG^ ot the C « i« &xtv^ A mm IMMII ii>i^«vt4t Im^im&t ft^ 
1$9@ «ar'' laail «IIKMI tsOl ottsor Hani* in t l ^ VHSIOA 9X ip«elf«Bi 
if«z^ «KMKiiaii««A Xo7f i t ••«&• 3P«<MK>n»t»l« 1K» asailpa tl)i« liaai t« 
aG«z<dtiiiiit«a c m B vi&r&tloJQaw i^ JBaetly th« atei* i&iixm oe«uzwiA 
in i^MgiDg yyyiainiia,da»lm cooj^uiidst th^t i»0 th« C » I 
stiwiteiii^ inma aiis«ti^««i^ fuad « ami iMmA %i^«r«A at 1544 en*} 
Tnim !#«• in ««v««ea«i)t vitii tb« fOdtiticttQa viapiMitiMni e<mt&iiili« 
tilt; i^tfttiticuil tiv« aaeilMBraA eh«a.i£t« vHam^ 
'Bm Imn C XX) emji^mi ot iiAJk in woiei:li t% mf%9i& mt m 
tvi4«R%&t« M&mi&t Wrsmf ^f^mamA two Q m B &miA& cit 16^ em 
una 1Sg!7 CBT • Biia 8ixis««8t& timt %m two erotica i««r« laot 
iA«BEliftit3u XSM i^Mnaa tk% 1$^ «tt 6CV««A with %h9 Sfmm&am of 
tt . . ••.iM.M rum-^ ttm ^^ u* «m m''* m^t >» m^ 
jpMt»A tft luilfint* tlmt o(»fli|iRiJilini «drfwt» of elx IMMIMIXVA 
eb«lfit« wi*m vvxm imm liaittiA •»& did a^t sxviKtljr u l t w th* 
yf^i^iUffm &t C m w emmh '^^ gmmmm i»t tm c m w «ixi(te^ii)g 
tuBHtifi lioiild ihAn imi'fiin wlMi 4H#gti*!illfty ithalat^ <***"»*-
Bat* tiQ9 eex»iMi«itdii^ eolNat ( ZZ)t niokai ( U ) anA 
mi^X' (ZX) eomA«x»c oouXa not !>• iAt«f^^i«t«d em tMa^sHy uttA 
titta»iil«neti«ljr M ia eiUM of iioA ( I D * & i « vioi i^ i«>ii«iiijr iti« 
to ¥^9kmr immmBti»am of t^j««i iAiM %rith mm ii««aA* Sft 
jHOPiiieiaxar i t mm etewnroA that tiruMo mmii^jtsmm AiA aot itoii 
tiM ttiam«A MDif t of c » Ji bunl t9 Imtme f iv^pmeio* «• w i 
9 i ' d 
in %t9 £fv« MHAlMivvA #i«3^i^ fins ttt iv<»)» (ZIO ooaipiffx* AS 
•Xi«e1»a atalBtfL (ZX) •fvm t^iaA [ JftCifjuO ]^^ ^ tfeov* « l^O-itUAC 
of « ijfiaiiMi imiiA iftMW inai^alilias Ai««lniJUr cib«].«t» iili)gi» 
SlsiilcoSly th« e&i»|»«if <ZX) eoMiioaaft [OuC^^Cl/]^ aXm aaclilbltaa 
a f l i t t i n g ot M^rldim i»*»M tima aaiifc»3Ptl«« tbm |M>»tti2j£b«d 
aferuetyxv* 
mo%m& a 9%mm ^^moAm &% 161^ mT^ and 169S M T ^ x««f«eUT«lgr 
of m0fii^ is^ma^l k«tflsia» |io«Maa»4 & \mak ^ tmA at !^9e oa 
ami «& fuftditci int«ii8l^ iOMiiid at ^ c ear\ fh* Xstttr ttand i#aa 
MK&^ ndd tfi c tt II «i2Ptf%ehiiig frmi^mm^ 0a tlid Imsia &f th« 
voxk o» aeiiws ^ jPvaSMrtoka&ai* "^  2h« biuift ooeunptng in tb# 
M«lc»ii of K^4*1595 eiT^ m f i CZT) emj^mem of tii*«i asiuM^ 
«!«• mmimmA % v C « 0 «|r«tti^dns f^^anqr, aemi of w^m 
tanAa Mww • ai(i««l:t« «blirt» Hw i^.yiaMttw of mow tiMui oni 
iMMi lA tMm^ MM iV«oin«l.r ittt to iEMuaoA«il«l« nniort of 
Mint ]j«nA% tbovMgr i^tiltlng I A ttio lowoTtOi ta ^la ^yMsiitigf 
of afplaiiifc Mwmmm of fSp-H ti««Ao iraa «viiiAt fiea 1»m 
m i^tMHHioo Of fl^V Wni ovoiial € » M T ^ ia tbo %«•%«» of «l» 
StfMVti %t t tm of tiMi oiMiipl«xo« of mmw im% •etooM 
<XD mA iifttt CfZ) i r i ^ oailAjrayAattnt h«A )io«it Hiosomtajf fllttdl«i 
«gr iiAaiAtlNP «»fi l i too^* ititiMiti#i «Miipai«tt matOjfwAm of t M 
30 
i>ffi^i4«A «lic»l;riiB«tKt «l»itt«av«A l,iiafo«Bi«lliiii of %h« Unatiil anS 
TiM wov% ^m^imiam stmctufv of salie^daBiiM 11161111 ta 
^%i#*«» i^i«xi»li« i^3R»it«ii l^amtt M3d iigino aitafo^woi etoisft* ^hm 
of li^ azi£>..yl €3n>i^ «s* i:ivia«tie«» foap hytaeoe^A hosAim was «iif|iort«d 
liy b£t»ad«iilE^ of ISilo iMmd mid eia«ii&tikd« &t «iif% fn»8 twieiia 
y&9t%ion of f^ »M iijfdxc^ jtyX vibvc t^loxui (7730*!l$iD O i * ^ * fhis 
MSsifinBOKit wiui SttFtiuir «lr«i]^;tlM«iiA b^ r 'thw di8iM i^Hi«raiio« of 
tlkklm tnm^ ti»)a »taR»ne Oaad SA a«%«3L oott|fil«Mi« of eoi^ i^ iv ( H ) § 
alikid. CZX)t i^i«v« m boai lii««l boaa fiiff»i^«ii In tim foimatloii 
of stttil. oefl^«HMi Has tho arMiy|«awf «•»« twm i^ Ktt C^ giovyN 
Biw to tiMi ^«t««nM of v«t«rt ^imm •^smmA m muu^ idbooiyiioA 
^^^^^^^^w ^^^^P^^Wfc 0r^t:^%f^^if ^ ^ W * ^W^Ww ^WH^ I^PW^^W'^ W^w 1 ^ ^ ^ ^^WIWIF jBPW^^^^p ^ P W W P ^ ^ ^ P - W V P M M H M I F ^^^PlwWiiw 
• W F iHl^w^P "^ww ^WF'WMrWl ^ ^ W W ^W^ ^PpJRIip ^ir^wo» ^V^PVWP 1|^ WflMHOwO<m||p w4p^RV^HnF(4Rn^M| i i l M w JHplMIMPi^V'llli 
of 900«»11bo «i*^» V M tiaew^ 9»m^tS/m hmoA •ggmmwi tmm 
liOO « r ^ lAlflii ft* ^owii ftn tfto U c M i «• ifgu • • m llMi BoMt 
•littlMiiM inA iMM ffitittOTMiri lo tint C « 9 iliwitiitiliiiif ipUamtiodiu 
On coovitiMiiBa t^»b o iH iwCfDt wmwi ( I D t M cotMOLt ( I D t 
9-' 
Hat C «• I maaA of mOMM^&Aamitm IM* phmueimA 1» tiiift tonavft* 
/7 Miai 1111111111 ijfttMpMi%ioa ifii iMhAy jtofmdi eixtlttifctt viJUDi wTiimigMfl 
«h« vlliratloiua fm^pMney of C « ir gfoiiib Qa tiam oVmr h»aA %fo 
C « ^ bma&m vmm oli«trv«a in tlM iion ( I D eoa^wx ait I6f9 mA 
^ th9 MMllioA Of 19@D*14Sr> on ' Wapm ma&m wme^ ohmsef«A 
lA mm^v (12) t alfl^ MQl ( XI) cmA o&i>«2.t ( XQ eoavl«9Uia ulileii 
a l ^ t Iw UM<|ttlvo04iaiajr iid)»l«iMd %» C « C 8«r»te^ia£ vil>x»tl0a» 
of i^ma^ &^^9» lacamttally fi-'nr Htuiias yeiw oliaQrv«A I A th« 
if«gtoA 1600 «B* «»1490 OBT^ t«iiicsh w«r« eiiaiP£««arl.(itSe of i^ teagrl 
irflireittonA* Xt j^K«««i<«a ta^ t^ «l^ ti^ tmK^^mms hmaA of ««h0Q2rl 
tpK^y^ vhUAi tSL%msf9 timf9i»m& mm » vmAi bmad imS liiid ^mmk oir«iw 
UigftA %gf UMI «4O^« i!i«n%toa«a C « K b«aa «kift«A ttav«x*S» lov 
f vi^ HWMar yigtftH I A «UI H M n«««i w»iiii«a&»% 8«p« aioo tii« i^ ttnirs. 
iftOK trtlMVliaMi of %im i lea ttM«iX«ac «•]?« rmmmiMH;^ 4iff«v«iit 
flMgr i lAit Mi • « • >&•• ^ Mill ^mAm gfit^wUMm an «vid«n«« 
tlMiei %m y i M ^ ffliwi l a Maity&dMitni la t ioa CH) 9ii«qy& 
fjftn atx% «lMEii|^ioa iNysrft ta I I M i-tit*-*** naa ifonnl «£% 
t a i i mT^ mA V M at t r l lwtM 1o 0 ^ nrglalilag "vtiisatiMift Xa 
Hdla IMMA (M^f l td la >*ng*>*«» fvMMnijr sutaa BMBP $900 €1^^ • 
Itk tiMi lion CXfi aoKolMatf UM noslt nntliwiilila f—imra of tlui 
ip«fi<vii in titts v«gicMi «m« th« iwi^ ««v«nM of two G*0 b«oAft «% 
1300 moA Wi mT^* 
tbt iilKiv* 9i^m«!9rmX ^aCtm iivliemt* th« mMnn«r in whieli 
•a].leyM«hya«iUiiJEi« 1« ooordiaat«4 to ^^seiotia motol ions* IIM» 
yflisshiAimukk ^m&» o£ e « if Mtia C<»0 laod |ili«iiarJl i^ ing in Sspon CIX) 
e«ij?3«x wvre %Xi« mmm^tim th« i»x«««a0« of diastmUUir rtnga 
ft« low fVVqilMMMjr C • M wriA h i g h £M(|iMHai^ (C«»(J^  lMKtd« vm% 
«KlMqpfiftti l i «Pi«t .jr«i»a %h9 9$x Bimhmm& ttmlmtm rings mad 
lii#i fgiqimiiar O « n «nA Um »m^wmy CmQ hmoAm ^mm Avm Ik 
On lam o%lMr teal Mm mggw < ZX)« aiiOic«l itX^ maA ootaUt 
(n> tMi9l«iw» Itm ipilNwtliwMi ¥i9Mi« of c » B^  €*o mA stma^l 
gmiK99 AIA a»« l i l t l i m haft 4IOIA * i f « % It vm huOimwA thm% 
•ai C*o teafl* In thmm emtilmm^ aaem imxy eltsm to Vm viaa** 
££ir«a for six mm^bvmA «l»tltt«« vtns of tlit tOiov* msufcloiMia ixoa 
i,^ «uft Smn iMmnmA ^ym&e dlaouoa^ abovet thm tiiD other 
iHiiiiSs oc»«r«%iQaiiag IB C»fl <l«foxia«tio» viliratlon la tbm mgion 
of 900«600 en*^ if«r<i iound to lit Mmsitiir« m^ oxli^itod ooxiti» 
dsndO* iniriAilloiw dmyvoAixm oa tho l^iittaro of mi%*il Ue&alk 
IwiKting In two kinds of tm^ZmMth Sbo Xlrst htsnA of this 
nwiliMi m% 78$ CK i s tfttrltetsd to tbs asi'om«tlim iribrstlon 
OHMT isuA iviss fmm GmM out of iil.iiiis <lsfomstlsn irilBp»tlsns 
at wibttteA winutfm iMk sll, imtintiitm^u Mhtiitit toKPrn innslnilstart to 
4BP^B^P^irSBF^r^ir ^^SI^W^^^^^r^^w^F^^ ^^^W^WW'^wSS^'S^^^Pid^lFWS' ^P^P 4BnSfp|4|pS^m^ HWr^fp ^ * ^ B i < ^ • • ^PNBT^^WWip ^^^^f ^^inSp 
SDoriinflettBi^  tlWM iMnds SBSMSPSA SS msiHim imuuisity hosAi^  
•-"1 ' 
aUWll«BBMttrliM HefMOTMl 
£i.« Cu^ ^ i&n^ «i iP i|f«««a ! • MRP anttv** Wh«ii tta vmpidf<8i 
ol«e«aroa ocMaao in th« v»ioliiity o t a amOAiiM with t^in !# «n 
inttsTi^tlon tiik«3 4»Xi«$« cauaii3£r «li« o^it%tn4S of tiie r«fluitins 
9l£;»aL in (jeX • 1) oooi>oi3»ai«» th« emM of Ihia 8|«aittii)i: In 
Ian iou^mpie ^mm i« ^ « j»iieX«ia3f fl|^iiwel<tetfi>a ^ i i i «oii|4iiie 
mzm tSxmm i« %lit int» Ib^ ar «}«eaiiiMi oi th9 ixx^mrmtian of 
m« viirlous ia%«i*i«liio^« in 1^ mmp a ^ »o £Siv«n tiy tho %iit 
h«iail%^ni<ia wiiicn ia a m«i&i)iNi««ic«a. «x i^w«^U>n £&r an ai^ iaULy 
tmmm a««8rilM «i« «ff««t of mammtim tUM on tii* %ln aiatl«» 
itfttlor Will*tiling eft«r B«X« JE'i«iA i^&tttngt %IMI t#nMi In A,i 
^fmM3P9a»lm ial«Numoas «wl th« Xamt t«m nceountt for ifei* 
9 ; ; 
so 
mt&i ^fwstpim mme»i»t» IIM i^mmsaem &t m^s^f (IX^ Soa 
•^IP ^•••H^^Pfl iW*^^' ^ P H W W l l M i W ^F^iFTP^^BKiP^ll^iBP* VMMk ^rmif ^ ^ F TpHR^^^MI^^^^Bil ^WiP* ^ ^ ^^^^p ^P^F ^••^Wi^WWPif^^^^p*^ 
0« <ii^^8Qt| mmgiutBU 
k a ^^»«i.iriMn1i wrttji aliailKfliMld iMilrTHirnnilil OtffcdfcMlftMil aollBlMhik 
\^ Zn l i i i i M i »M«jdl MMMMunk m ymtHattUk ttitt i M 111111111 art IHT t l U i 
• • («lj ^ / tHi • * ) * ^^ '^^  
|M|»iHi|Mn|iiiiiA mtmgujk mam M l f j a u a wgy|||AV||a tM o t t l y iAj|fl||fftljr 
ataiiltmitdi tt tilt tf ^ 4«0 tiMi ataaiilattit imitniMW 
9'I 
av mssMfi aigsm9twif with aiiii^t nVuAUsam'VB^ o^ ^^ ^tMi» 
ffonftL «)»« «• in mmm of C«( H^)4(^)2« 
Jm awaMo fl3raii«1U3r with th« t^tp^pxmi. iims imit to wi&le^  
in^mm xftumiiie nt^ sifOJMat i s n^aU. mtd em^ m t b* 
two «ar, •«• ^aiMfl («^ -I 2irf)f4t «f, • if.irl « l « • 4»21>. 
4« Ci»^x«d««d t«t»^@im3. or tilis^imi hiif^tmtijSiiA m^ioetil* 
f'ooyi'iri^ 1^ ^ iieiiMqui¥ii3.«iit »it«« with tti« ^rfjooiieal spcio 
tno3Jto>^ e(t 90 • ^ i o 8itia£»tl0a hma not l}# oli«tyvtd« 
n« HM 3^if»«t iTttliM of g< i!:»09* tJiiOi $^ «otx%> etsm iM O^MYV^S 
fojp «o|»^i* < XI) ion la » 
I t i s oi»i»iiii««iit vit it ao«|«««««d tMUbMVMMlL o«i i i i«i««i 
3« 6«N«9««««tA XlKNilliB •jHMtfgr «fitll IN l t^lMWMMO, 
«ilgwi4 $mniti9il tm% IA wiiitii %ii« mmMm tMUpiiift i t 
1 ^ 
0 0 
Z, !eh« XoiMsrt g; y 2*04 •* fluoh « m^etnm tor « Cti C11) ioa in * 
1* iaox«a««4 ilKwbie ^ynn«tx^ with a i l the tumm mllfsmlk 
BKfeXXtH aoA eoiMdatttit vitb «loD8«tod ilioaliie oetaii«ax«l« 
«t«yiiooiMnl«trl«« M IA m^Cuimoo^ ^ »4BgO» 
Zm iao2iff«it«d fiudfiil flaraiaatqf with i d i ^ t aiaali^paawat of 
yir%Mixsls*X &tiimm mm in C«i(iiL) .H^ OSO. wm mtmeXiwi^i^ in 61^ 
ana i;i<f« rla« to • th«iM *if* tedtia %«etan» <Ai, <^*04) » 
XZ« tSlMi ioimit e < 2*03 » «»2i « iii^ oetvun mm hm obwfirtA for a 
f»$m» i X2^  ioxi in • 
I t i t floii«i«t«iit vitii «omn««MA iiiotti4« o«t«ti«aittXt «i*» 
aistporttd o<itidi«l9in]. ov diiitort«d tmcomi toiiiy««Bi4itiL 
«l3mNi«lMni«t«tos M in (W^)^ ^ ^ ^ » * (< i^^ 4>2« [ ^ ^ ^ ^ ^ t 
(0K^3 IQ^ «iii[c«i(teil^^ i] t )Nim^otiv«i/ft 
3d 
iim ml«mamff of^ituSi c»)«a:fioi<«% <£l| U r9lM%98i to tim 
^^  • ie#Doa!3 %, /^ ^ Pn < ** '^ 
.^4 tana E ii3« «ial l ttnas ixtitotvim. <»i^tio^ ti^naiticm 
QO«tXl%ltt|0j»|» 
* # 9xiii$«l*« of m« »«%«i. ^nm to tiMi in»t««Mi« of ^ I A oa 
tut •€* o]«i»ii. fvf mm milMl.* 
Iiu UMBA (KtmiMtiam »itiMMrtBKit|i||| oi' 'ttbtt ^tf* iMSiiiAiaff dJMHiMMi 
«• 9mm dl»Mit alxljii of mi* mmtel. • • o«4>tl«X with tli* mm^A 
40 
nam TidLiui of # imm h&m. ^»mm t^r csuj^zie mmslmmm wm 
•036 flB • I t hum i^mm. maamMA timt ^ do«« not vtui^ vh^ii ^i« 
tttnjfisidjaieat of %hm a«%ia Ion %» imiRbMl* 
CNmnnOX^ in OGoriliiiaVliig oolvwHa tb« in^vm of Ik 
d«eifMi«i« MiK c^ixt^ ar •MgiMxmd Hm ^^tmxmmmn, ^^ mx%&%mn 
of lihQ eMOj^ tax-t <Soii«t<i olmsvstt "to %h9 @«tftl. • oi>l>it«l« fJtiis 
x««ialto la tkm r^u«(%i»xk ox «&« doantloii of ohiirit ftea tlw 
lilpind «) t i l * iM a^Sl 4« oz<ii1wa« la otik«9P i#o9ft»» tb« e&iraleiil 
ViAtMi%toti of %im eonliBllniAioii to tiM JMSKHINI i^Mia teiialty «fl 
^ vJMttviyt 
SlM *|[t* «r«rflit M A ID Sjiaa l>« i«Iftt«A to tht ooHiiLliig 
oomriittit h^ IAM frrXlciftmi ' i t l i l toiiwiiitif'i 
« • 2 
4i 
^tomm A i« mv^lim mxm%mi,t and 10 B i« eigr«tia f l«l.(t 
She ir«att« 6i^  <'4l> e«ka IM ocaeulnlMid £z«4a tbm ••i* aptetyft 
of th« «D»i(i<»x eeoA 10 B^ aey h§ maXmk^u$. twm. the «l««ft]»ato 
9iieet»% 'ihus 1h« valta« of A mmjf tm miaLmxiMlm&m 
tao v«l.ii« ot Goupliag a>;aatctfit io ir&LuAhaja in d«el41i3fi 
%km extent ot mixing amteSL mA Xi&m& ojpblteie* Am the viatie of 
the oomaixig eojcieteiit i e JUmeiPeA in ooiaiaesc then the Telne ia 
fw 10% i t iDdieittea tbe degirae to whieh ^etal a»a iiisead 
uxiiitele fiu:*e ov^ f*1.ei^ ied i«e* the desfee oi' eo^ t^aliKiey in the 
62 
t»ileeula? osTtiitiO. deeezl^tloii* 
42 
a o i . a3«i« ^e«t 300^9 40t lar^ cis^t)* 
^» Mh Ci»«^ aoc, T§» 5654 C1955)» 
6« Ii«ti» aiaeli and J'«C* JKUJUP* «fr« 
#« JR. ClMiis. ii««» 19, 1869 (1S97). 
#• .Ml* 0^ «B^  !»«•§ M» ^^ 755 (19$7)« 
im M^ faam^^ a»«»t M» 90tl (1960)* 
4«j 
iiU C*M* Huvi* mad B«B, i^QkMttit. 
16« iUAr«l, Ho nod .i«4» l4iri»e«tDAt« 
mmp «r« 0£UKi«t JI* <99 (196$)* 
It* B* ]Mii&«ra and H»JW QoodMiM* 
<MM» jr« ciMB»0 J U S i l l ( % ^ * 
mm #^ aii«iwM «ia a»8» 
i. emu ai«> ^» 494 i^fim 
'i'A 
21 . l»,d,C* Blmm. 
c'^ » c»M* BossrtlA and 4»I>« Uti^mmiMm 
3m tiB^tssm xmeJU C^«a«» l l » ^ ^ ( t i % ) » 
^ » c«i'» %«as«r dad i%f» 'ii^ rsuiir* 
«9* t»0« Cai^liai ana t«Ii» GflNMh* 
Imvsm ChiRWt J l« « 9 6 (1979)* 
90* t«Z« 0flMMll and X»Q* CtmnHmliXm 
J , fiODiV, anoJU CliMw* 2QU 34B (197S)« 
32* ic^J* H«lb«3rW 
m»0 J» CJi«^, j a t 515 C1975)» 
MUm Ghm&» ^em 3m*9 i£lt i4sr7 (1976)* 
JuU. CD«« me^ i0h» i a t ^ 3 5 (197&)* 
4uU# Chm» me» jr|»a»t JWt 1101 Ct.70)» 
ihiU, G t^ta. a»o. <ri»ti,t J ^ S429 CISTB)* 
J« .M, ClMi!i« a>e»t I I * 2^97 C1949)* 
39* 3* 9MB9oai and X* 3«rtiai* 
mm^ J. Chm.9 JBU ^tf iwm* 
4u 
42* B« l>i«ia« i4»M« J4ess«t%f C,C* Haelit &«C« Htavrlaoiit Xi» 
l» 3i«»« CoU«e« J* asi** M t 110 (1947)* 
glwy* Mmlm rOila** 2 t 1 ^ ( t i ^ j ^ • 
44* W« JFItiOf ^ ^ , .Ohvlia aad iy^« ilsiPdtait^a* 
a m . ^ iw* . . jaa, 14531 fe (195^j), 
4!l* € , § • MiftV«r«X and T»T« B<i«lDiPM« 
^, Jiti* Chmm ^e»» gQtt 1 ^ ^ C tjSB) • 
47* ^« ramttoa mA D*a» Buwih. 
jr» 4su Cl»«a« 9DO«» fiigt 1991 Ct)lk3)* 
J* 4M« a)ta« &»«•» Qg0 4394 (I9i(^* 
kmf*in %> kocio (QMiA>t 98(10)» $79 ilBH). 
4V 
$1* A* ansiif M* Bun* 2» JQa»fl* «ini 4^ ^^a^Mmm* 
*.hin# m»lm$ S D t ®1 Ct.67># 
laAinn .?• Chmk9 9 «^t BIO Cl<)6^ i)« 
J, I^m* J»ael« eiMi^ ,» 2yi^  220 ( t 70)« 
4Bal* CIiiii# iiclWt JaC4t 4S6t C*'9t4)» 
>^6« i»i« iR t^ d^^m timm, m& ^Jt'» ^1»£^ 
J, Chijri* Cii«u aao^t ja (Df 47 <1976>» 
CiftiMB 1* jniM «nd mtfi^UA irlty^, J ^ 9$S (197«f) 
CeoM* Chfii* apr** JU 1^^171 (1970) • 
4 (J 
6U 3«il» IMl O«90«^* 
6a« )if • mm ^ t i«<i«9 540* 
49 
^ B AM 2M W, t 
^m pt0&m% ehugi^mf A®m4>m vtsi. turn fX'H^lmmm of bis* 
<^  CID» Oil <D» :^ * (!?>» m (III), a* (iw:), *a ci i) , . ,^ CD, 
fl^«» aiiiaya«»Mi iuff* IMMH t/km^m^melmA villi «i«B«Qi»fi^  a»«ij8e« 
K. 0 
«9«d ««• auQh for iho |*iw|^ arifctlon of tlMi ec«j^«4«»« 
fho csapiid* #3Miia0t time i>lii%«diii>S %r«i i»«a*;^ 0«&alio«d f^s® t)«im«ie« 
T^Xo cf 111* jiim miAi»tszN» ^u9 ateirr«d ^^ it ii l^t ji><.£t&« fvF 
wltii eaoohi^j, mad i^ma wltii xu>% (mimmm m^A ^t^ iimme anh/drose 
lA 10*^ mi2Mnim in dlocti^l mat^MMM ^tmm mmmmiM usijEtg 
eonAttettvilgr 9miu tkm maemi%im nmmaatmmnt» ymm maim o» m 
mmBlmmB vmtm rmtmimA *t a«i|»D« liniwirAVf ^nerltw* She 
i*«» t^mimm wmm wmtum in kilr fiuMt in iti« vaatfi of 4000* 
5 
Vmnmm^Bm of Urn ^si^flmtm wmtm wmm^tA en « Wmm&amm 
vHMtrio mif»mtm9 mmiitttim of m Mmttme^ mm$miammml^im 
:eii« «ii«aiiit«i tmmyamm tiimv %m% thm llcaial v««<et« with 
MJfi (XI)* :^ (Z?)» aa (IJO, Hb (tXDt Ir (Xt), i t (If)* Sh it^ 
md HOgCXQ in t ^ mlm r«tl« of 1t1 aoaa with <b (XD* €b (XX)t 
Oii CD» j^ ^CXl^ t ii« (D» % (XX)« ikoa ^ (XXX) In turn vt^U of 
of tii« e«aatfl«»ta i«r« «iymn ia tttia« t*V 
ill* n&i.«r ooiiite«%iiiio« t^ ' #i« ecm|»j.«aw« mistM is&t be 
MMMwred ta nitmm9istmm9 i^tm^immmm &p «e«tc»iiltril« ifhioti 
w pN»«»«r aoivenia for thi« vc«k iMOfOMHi cif the Intt^Italiilitsr 
^ HieMi eovpiettMi la th«e» ac»l<v«ata» the aoiir eoiiAiotiioee of 
tbm 9m»lmm» of l i t ^ ^ t ^% ^% ^ ^ ^ we ^ H^M^  low 
•eiwltiftt tiHikt tiMar eueiiot he mst^bim ooMft aMi»«le»troajrt«% 
S M Cr eni Af eoe^aewee lugve acliar is^ateetttiee e^ pAl to 91*^ 
Mi 9f•? ohn*^ •« ' »ele*^ «l f>*^ diHtHoA ii|hi«h « • ^ f t e 
Itrnm f ov ii(>aoei«etroajrt«« )M»^  heouw Hie eeeei^tei irwi«» * 90«90 
ehtt**^  ggt ao;|«r^ tflgp ti 1 egMtttvoai^ tee* Sheae aiir* tbeiref »i«t 
he elee mnnelrtereH ae aeAweuLeeiBP&lartee la the uoiidk etele* 
She e«M9le«ee of fih CXI)t Cli(X)» %(X]|» m (XXI) « • Itf 
mA mimo mom ^tmt tbm %Q» immx te9 If 1 •i««tvoa^ft« rmmm 
w i ^ l i T ^ «nl imoMt lY akioiad tuMw tlis isMUdiBiin pomU^i^ 
•acelBroa r^tte ii6?»« i*«»f fi4« SKI « ^ ««fc«* of MB (XX) and 
dai^'in' «(»a«*^ Mlii«b lOaot t}i«n a« l i t •a^Mitvoa r^tM but 
miiA 9%&%m wa^jf earn b* t}ozMa«citrLil^ ^90» 
fMH C#t 1150 <# • 010 f i#t 1 M Cilt im ( # • 1010 (10 
910C^«O$O(i|» OtOddt «M>(# •Hl1i$ C#» 710 Ci| «Ml 
H M for 0 • ft • c llnici«» aHMHMHi X%wmfi»9 dtf fUmll le 
53 
of Mmmmiiif^ ntim i^g^Mva •« 1$n tm* ^80 (i^« 1^10 Ctf^ t 
1i30 (« ) i 161$ (n(^t #10(%d» 161$ ( # • 1690 i^» 164$ Cfl^ » 
1610 ( i | t 1640 (iD maA 160$ (iQ i a KkMi om»imam et Q» <ZZ>i 
Cto (ZX)* OH (X)» S^  (XV^f M ( H l ) » i l l (XZD» Ira CZZ)t ]^ (X1)« 
jrt CXDt % CXDt <& (Bv)» uni HO^  CTZ)«v««i»ee«l»«ljf» fj^ia is 
a mm&t indioi-ti/oit tiiat eocfipfiiifiiitii^ ii tiisK^u^ mm iAt»t^ssm 
&.%xmm imm oemx9w&^ Cia aJJ. t^ f t2MM ooisfji^ws "Vtmtm htm h^m 
j»«pl»vliiit&&ii« in tilt tlkioi^ NacNi rixig irl&iMktleiia* fHis onc i^mt* 
to tiio i^ j^ «^«!sr«^ iio« of mm airoDiE iiitfidi«« ^^aoiiM o£ %im stroim 
iEMurjds of t i ^ Hc^aft and lowtrtDg <*£ iat«ii8ilgf <ot iSm hmAm ea 
i3oaj^ i«K iofButtoa* Za th« l«r» of the 0^(11) ecsatiQX JISW 
hmAn 4i|»i»<MP «t 8jlD (s) Had 19S»0 (is) en 't in CU (XQ tb* 
6(^ C«) hmA MtoktU tK» 670 < 1$ , 1li« 133& (a) aoi 7l^ (YIQ i^ iuaSs 
£;o4oi^ In ia««tiiii1|r |$?8 (v>* im ifui iynd 730 ( ^ eaT^ Hauls 
dU8«|^ ««P» ia Ott (Z),«lMi t»59 (a>» iDt) Cm)* # 5 («)* 840 i^ 
'(mxAu Atmtm^^* tt»t 1190 (iN^ Iwad i b l f t * to 1417 i^ mA tkm 
1S40 C») imft 11B0 i*i \mMm «od0wn In intanaltj ^£$0 ("V^* 
list' CW t^ in S^ CXf)» tiM 1450 ( i )» 1^30 (a)* 11S0 («»t 11SK> Ci^t 
1010 ( i^f 960 (a)f 890 im% 710 Cir#« and 680 Ci^ mT"^ toMla 
«t«ip#MV anA ^Bm BSO dra!^ * «» 0c»^ 6o«n la la««natt|rt to 
« i (XZD» ma iMmfta a« l i i o (a)« 96$ Ci^t ( ^ («»)§ «90 Ci^t 
I I8Q ( s ) 
m (i[l| anA tao (mO aiaaw»f» 1690 ( IM^# 145I> Ci^t/1910 Ci0 
am 840 ( ^ t I I M ^ to 1S00 ( i r i l t 1480 (t#» IHO ( i | t lOiO ClM^ -
am 699 Cv# aal Wm msA9 «» 1995 (a)t 1805 ( • # • t06o (i» anft 
W C4 tfoAaifa l a latmNllyi ta m (ZZ1»« lifat l i lO (•)# 1<05^iMiftt 
i e ^ ( # t §90 f 1M) anA 840 C») daaAa ^Xmm^m mm 1199 im* 
m^ (« ) • V I^O Ca) m& 050 C# tshUt to 1$00 Cvfl)« tHO («^t 
f ) t5 ( i i ) i «a« 8i5 (*) ®»« 1555 CfOt ^im ( # # 9»5 (*) i«i« ?«© 
(vi^ «i^^ ^ a«wa la ixi^mmAtft i a ird (XX) t ^b« K^ ao «aA 850 
M*^ Imoda di««i»iMMr« «h« 1i|50« ieD5« 1150* 106o «xiA 8<lo M T ^ 
Hfuafts abtjv aliiits ctud «IMI %mO mA 9^5 CHT* bfinfta go down la 
B m 
. • 1 
OS V mifmemum ^t a t«w atrw htMm a t fSSOt 1540t ^ 5 0 t 
94$t ViDt B75» @55t 795* 750 ^ad ^50 oa * eiad el»Qs»B l a tti« 
l a t a a s i V ot tb« iia«id«t in A« (t^ e^^myim^ tb« l^^t 1150» llOOt 
^)60t iniO« 965, 9JiiD and ^ 0 beuids disati>««Pt l a % ( t t ) tlio 
1*30t t»IO» 1ieo» t150» t100» «)60, 'i65t «»« 840 ceT^ banSd 
di«iipp«»r« ih« -Hi^, t555# 1205f 1035» S50t T4o and 675 mT^ 
twaAtt wkimt ahiStm l a Svm^ae^t i a i?h (71) tha 1555* laiOt 
Vto9 moA 840 teands Hmmi^B iMhr b«^a at nib^ f|60» t595* 
t l75f 1500» m o * i#lD50* 105Ot 990* 795 an! 710 «a*^ tmwmm 
and MH|r ^ 4 « iii»i# mmatm i n ty«<iiianagr ani lataaail ir i l a 
vPMVt «M«»2«ii «Mt iMaAa • 1|60» 1555t niBh W O t WH^ f l i f t 
1N8» i i iO M T ^ « 9 P M » a m tlMiaa « t 1«>5» 850 M d 850 mT^ 
diMwi^MV ani MaMgp dIuiaiM l a t u t f y»^ |i&«nBjf aad latdwaAtar a t 
tiMi iMMiila IMIHI j^ xaMHi SlMiaa iMtoasM l a tiMi ftlitriilmin vtHM, 
vlftvatlam il»w tHai tiM aai^lMV e^ tlw Hilafhaw yiJn tiiM8 
f«pt la aagrdtamiei^ 
aMdiiaad ta tiMi oeeidlmitad adtval8# 
p. r. 
m HlM fh CX9) mmgimi^ out ef liam MW IwaiA* «« f$10t 
Mao» «9S». f!»T5» 1500, WO, flfO, 1»50, 990, T95» sai ? r 
«» * mmm mmf IM aus to tii« itmM»vliii«iwA iiitr«t% £ti« wotmatm. 
A$jm^ nltemW^ olxmA i»aaa« at 101|l^ t)@0» ©t7«61^, 1510»149ft 
la «^ « oom^ ieaHMi of m^ml% (XI), jMLleOitni (ZX) and 
i»jLiitlni» (ZV), tt» antaX-elUoTliM l^lMP«ti«»a9 oeotar «t f)0, 1B0 
i^ ad 180 en , «Mi m»%ed ml^/kmf irllrameas o(^ «ar «t 940, 400t 
940t 4 ^ t «nA 9 ^ , 440 oa*^ «»& th9 »«tfil aitTOfiOfi <vi^atieiw 
«b 480, 4fin, ana 410 m^^ la m» en^hBlt <ll>, peaiaaitM (11) 
*JXA ifiiwMmm (IV) ecii4ifc»l«»»« i»«ii>«etiir«lj» Mcinot^ «M l ^ | i t « ' 
iif»ii» »«tf6vt«a x%^ ^timwtkim to«iM« i^ t 44o<4i0 m& '^m mTi 
tkmmsfmifMrin inmlyiiH * 
m« tJ^ nttfMKPMttS €^ tlui emgimmm dt Oe (13), Cn (IX) ABi 
if4 (Xl) , ( • • • titol« 1*4) fliicitf timt fUri»t of ftU tli« s^mi^l 
ISM lAtiT «aiAtiMili3ii oir «ii« tiae«ii«Q» jp«rt of tii« i l i M i <>» 
tlMaiM»ajf«!• Mgr to« tl» nigiMr v«&4i^ t «t ti l* mi^/lbm «t<« asA 
Mir A^ Ao JPflTilj^  IM t^o« %» th* efii«pAia»mc« »f $tm 2I«MIA tftHi 
ttot M i« l Um «i«oti0li tlM •nlfinnp doa. 
T' » 
BUR •A«elnp<3«k&tt %»oe%a &£ t h e etiiq^l«»*» o f Ma ( X^» 
Co (ft)« cn (zx)» aa (xti)* m (n^» ^ (H), it ivn moA 
tt) <7V) In 40 lift sta^e ariil a fi»v ii^ i aomtljoa in dimothjl 




$SM iraJtiMi ^ f ) B » B and B mm h9 mXmilm^tA nainii 
2>« / iJ » t#1 
1} «• ^Ja^xmsamtifi ,^«Mi&#t«v# 
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^^^^^^^^^^^* #lb B^PSP 
1!|«M« 
• t 
£hm Oi^miW^ of Co < I I ) <soa#l«x i « alal l f i r to tht*t uf 
«t855? (1-^^). 1M66 ( ^ ^ with « « « , » l d » »t 1S000 « « . 
131 
4 
S|ncs« tli« tvaoAitioii to ^ ^ i.@vfui i@ a tkic «t^oetroit 
oflifii^piiii^t to p 2 tmM i« oiil^ gomti^m u^wii tli« r«Mo ta 
- ^ ^ trisaaitJU^a la jl to <i«^ otfa»3nfl«t t h ^ «r« tr«at«A &• 
ttonioias c« <to« to imm ^mmtt^ ftipMraoe* of « % l i i f«vlit» 
^AMi tviiiididtli&n» 
9«iflg t l i«M <l«tft^t tb« lPia«#il of t ) 1). • 3 ClMMll 
to ^ 91T5 « i * ^ 1D|6 mt^ an* 9ll»t99(» 
5d 
miiB show* tba« tim ymivm of tatw^imtftm ipopilaioii 
i ) «• 
t > :?>- • 
9 
^ 1 
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Warn rmA«etaao9 ^ffmrWm ^ eai»|»«r (X2> mm^lmr i s vtiy 
MAtmrnmixm* i t ^^^^ ti,ym hmAm mt 3ot70f i!5000f 1B1B0t 
Wm a»<i i ^ $ «B*^ ^^2>w ^i3e&% im> imaAm at 3071)0 and j$000 
e» are ^itumm w^na£» tsr^ '^'^  ^s^ r^mt &t9 A'-A ttm»i%$jon 
Himdls ( A ^ - M^ M^ ^ ^ a ^ «ai S^- a^ trmaitioAst 
a«imt«a «t 8355t 12903 «**« lilBO «a*^ Vdig^eetiircly) • fh« 
%«etriin i« « f^fiopnet^rliatie ot t«ir«t^iuaijr ^i«tor^»d 
3-
^te^—^l* 
^a i^ -^ i i 
• 4IMI • SDt 
m 10l»t 
• 10l>« • JBOm^Xn 
* • • • • (1) 
*•#•• isti 
• • •* • (5) 
*ffllmftHlt Ttl ittonirti'lllH, 
0 1 
m m wfUir^ (4) 
»Q • C6/^ D3Jt - (? «1/2)I>f ^  • • • • • («) 
IiQr^ i«3p 8R}r« iy^etfind eit3.6tti«6i<»a« hmm iMea a«S« %» 
mt m (v»)C 5/ t)(»at • SQ^ ) . • . . <c^  
parameters: 
4 • (V«0<«08-| t5»fj . . . • . ( 9 ) 
A • (Vtf ) 03>s • aCV t»»«) •• CIO) 
9m 99Mo I>V^Q siirai« ItM d«cr«« of t«%PtioMat1sr •»& 
i^ kiv« mi* tatua B^mm m IM&OW i t* 
<">I..PWltilO<fll Iff KIMI MSlMtil lOBv 
XT HMKM MM two 4iff«v«n% iltfuaAs 2. aaA £• tli« ¥mj»« 
tm •«MKlcaPi»l fU2A«» 
6^ . 
Sn m «tvin «r«mad •««%# t ^ iraiiMW o£ j^ araftOt«ara iaai«!(le «ti« 
9Xim» of Qwwiaittac «< «t»» UamAtm Mii«tt «IM ii«uiA i« 
and n«e«tl*9« ( in a ^ opcmjia 8«»t<0« 
Xf tiM two il«MMl« X iHcia ii in Ml^ Eg bimw niaiiMf . ^ 
eiu»«]iili%i«8 audi eith«F the oxiaO. liniaiid i« a -vexy i^#i 
b«t%«!* ;y-dea&y thaa ViiBa-feoviAl on* oi> ^i« «xia^ jtiAoad iMUi 
lit%l« c« aa -^.^-ei^yoiiity taut •ttia%»pial linaiii* batv# tammn 
i^l«i»» tli« WAimt of a v i l l )M mmXX miA A^^ytU H* poviti'M 
«nd !««««• Xt «t« ii«MiA« «v« ottoii if««lMr;^%i»iiiii« ov Ivvt 
•$mixmz'" iKmainK ei|p«toiiiti«9 )NI% X i« WMII imaur^ 4f»«c# 
iMooii* iiee4M8l.1ii.« t^«i tkm mMtml aitfnuA i« wiili •trvunimr / ^ 























• 3 ' ^ 1 f*^ 
9O1J0* 
«<r • "eilt^.S 
i /T • «^58«$ 
H M »O1«P eoaiuetaiio* t '^ tti« oeiaypiex 1« mm chows i t 
to IM « I ts •l«ot»>iyt«» X% mmm thtA tim SMBO hae imaMi 
Hui two Qiy.arlA«« <M% ut th« e«M»vdiaat|£»ii •^«r«« In ttm 
mUA 0iaSkm «h« fair ehltrnt^mm mm^ tii^jt IMCII owiNllsede to 
tlM iMtai ion* suae* Htm hmiAm in "^M •j.MtPcaie is^tetra 
diev this oiwM^ JMK to IM tt Ai«ti2Vt«4 c^etolwAna t t m^ h&m 
I'oay luaiA« 1afia«i« i««diiis to o0i«aMdi«d <iivSi«aM0b» ttU^ 
lAl iMit* A M i ^ aittTM of iyv«rl«» l a IftM <«ittaJl «ni xt^mik 
ttM n—iiwiiwlii iiiaiiiwi ^ iwilMMtiHi H I P flwgtit ohoMi 
• wmSmt vi ^maU m% aMM» «S»989» tSOOO* 1ietl« 0 * m » 11900 
tMBi'iW^ itt solid sttttSk 3BM f i i v t tlBMB taato M M HIS iriuw«i» 
iMi isiyi tariUi ftNHii l a tlM silMitviattlB ttKMtett of tdM secarAlaflte 
b4 
mVmntim eom^BAmmm Iwit ^Hm rmt of Hw htmAm oemxwUm M 3mr«r 
flMqiifiMliM MM fe Ho ati« «& aitUttiac of f ^ ^imnA 9l««« to 
tgr Hie i«i** »p«!»«ni «i&4 m»%»T eoii<luet«a«»t %h<9 i5<»iy^ liaE M M S %» 
^ MV«i oeof«llimt« f!m«i* 3fM« •tihfiiie«tteik« of eoot<ftlaaftoa imnlitr 
pscH^mJ^tS^ spl&tei HM H ^ ^ranoa ai»%« nud « aueil>«r of ostm 
iNHiidls ceetir in tho 0|^tim« 
OQt ^ « Heksta of t»r» »p«oti« mnA fml&sf eoiaanetaoea this 
ooisplsx «o«io to b« sflMn eoowSiJom%9 onm* Th& V9^lmitime% mprntrm 
e^ iows mtmmX tk&iitlmmX hmnA^ i^fln eoeipi&rod to tho o^aotr* of 
six eooi^ia»t« x^ditsm* flito nfi^  IM eonatanted to t!i« in fiKvour 
of ^M SMM eoor^loRito at«oettii« of OOF eoi3pl«K« 
ISM •U»'li«ni« iiHe«v« of MM XX) omi^liai rsfXaot* mtimem 
tUmmm #W)iii<Wjf • • M n e t c i for falladtiifi ( H) eowpl—1>» Vimw 
mm • flW*»v «f IsUtfi l i i t« i« l^ Iwiiaa At 40ta00| ?7»t99l 19*0Q7I 
n • 
fist trt.<91iiii (TO ecH9pl«x of Mac^IIOI^IMOA 4?»«Mr%o»aiMl9^«) 
9««eio to tie flunK>«ia^«A Iqr ^<> t«tiN»A«ikta«e H(^ csiai cma four 
fihlxi'sAAm te<i% Muring t t «$<i^ t eoerSliiAtC'* 'ifh« olsetrenle 
opeotfm of «tw eon^ liOB C In »E»li<t vtnibe) flhon & oneilNir of ymxAm 
%% 4fM?^» 975<?5t 9546r» 32lf96» 26«66» a9Wt^ » S?5855t lacaOt fmr«# 
m« 15^9* i»*^» f t» b«ii«» i^ * 4a916t 375^5t 554^C» ?s796 tt«i«S 26666 
OR* iio0««0« v«s^ h i ^ ta««B«t«^ «ad ero t?ai« eh&sso trfOAfMr 
tjr£io» •'^^ t ^ root of the te:i(!0 hciwe lot/ iateaeit j aeia seen to 
iMi the €«^ tstuiattiou ^moAm^ Xt cil^ pea7«i thst the etvivdlnc 
srofmA the netal. e«UQ«» » as*eat dtsitoytifm whteh le reopenai^Xe 
for i^t»littl.»£ of tripl^r <leito»os»te i;i«oiKi<S end eiBeitei etateot 
tine enbeuelcm the lauoiier of tsen^tlooe* ^ tite i^emee of 
irvvtooe «eelfiDr»aeatB of ^ ^ t eoovtStofltte tfi6ii»ii iV^ epeetvii^ * 
t!»e ^moM 'mm m>% ^eea eie«Le»eA» 
H M veflmtioBe esMtim of ttX tv> eliovs bnoae st 9<)€6(^ « 
99? H * 99999* 89846 ana 8D999» 8I99^* 8888$ «ii6 tt^% wi^m 
fflMi eolMtlMi ^tutim ef H M eo^pl^s mov enljf fiifer teci6a ! • • • 
1 ' * 
0tae« tim i»r« vfmtm nHamt that tb9 UwmA h^ibm^m «• 
%#%3Mie<ioyiiU»at«t and tiw noii&r aaivSis&tBiM3« OHIDV* i t to &»« m mm*' 
•l«et»oljft«t pl»tiiii3i3 C TV) «!«% be e l ^ t eoof*dtimto* !%« b&ado 
In th# 4ai4Mitxi»{iiG flfs^ootnt mmmt ^ i&si!il.0ioi(l %it^ e^xtsli^ fur 
Th© rooa t«rap«rrtiiT<i »«r ©paotim of i^© poly eryotiaUiiA 
eopj^ f^ f i t ) etm^lem @f Ms C ttiiojpli«tt4« 2«<s^ x^ 3»3.<3«?i|$^ 4«) 
1i«Ei8idli£io ill th9 «liB9teet«7i0tle 9|peetr«i of rbaiga»ie tf^wtmtry 
witlk th« lmi99t ^ irftitw ^•f;ffl vhteii t« ^m mm 2mf^3 iMle&tiim 
tho cemsnwm^ thovktio oet^hedxttl, or tha et» ''l9toft«d deta» 
hffdtfBl flS7«9ttssr of Hid €»ois|kiflK* t]br«« fTinelpai *gi* mi3»m 
tma ^ <9«t9r«LiMft f^ roe tlie j^aetrei ta « u t m t ^ t fbsrviivd 
ntanexik i M ^ «*« S»Sft» Smii6 maM s^om m0 ttmm m^ Iw 
wmMjmA to an ammm *c* tiUbae ef 2»trr* aUio« tlw lmi««t 
*ff« « i t e t vhtBii i s e I) 1* t!x>y9 ^tm s i t infilefttas tli» « i ' «roeaa 
«!«»•• lb eoipvssfloA ortdMltBl isoowtty* aetiiitULy i t U 
olnrioo* thRt th« 4s^ «» yr te« INMH ^tabilistd in eotiyMlioii to 
m^ %tmm UmUm %im oaiial^^ •Uetnm to dMi^  1^«]L* 7h« •ptetrft 
odT tlM Mn« «Mnpl« 6t U^&« attiofitti t«Bipoi»tttf« (Aiovs oiOy 
tMo 0f ^«lB«0t «X * ^•^ moA e,j» ?«o«* fl»« ttM spaetm i« 
by 
««ti«ecM>yiiiii«t«» and istm m^i* (x>cidtaeta»ie« aliovtt 1% to IMI n mtk* 
%o TOO® •s«rap€r~-tttT« ««ir ©,^e«i» ?>f t^« pol^ er^stalltiMi 
ikssiei^ iiiQ i « t!ie <^jn»cteft®«le mjgmVfH of rhoislil© s^wn«txy 
vitb the Im*e0t g iwlti* 2«i^ se whieh l« l»«a t$iea ?,r^ 5 indieattoi? 
the eoapfesMd vtioalile oet&hedi»X or tiie elm 'Hetosted oet^» 
IttdtfBl flpaB«tS3r of the GOI^4«K« Tietmm 0r%mtveX *^* v^elmos 
efla be ^^tiamlaed flpoei tlie «9tetf« ta m 9%mA^% tiiwmm^ 
MMMMefto ifMtfti ef« jBv^lft 9*tl6 eni SFvOsa £«i4! tlieoe oear l>e 
eMMiita to en eveteoi *g* mine ef 2»fr7* auiee tlie loifeet 
*ff* tntae vlkleti is ir i) %• ooie thm « t t iiifiieetee tbt ^ ' ^pvuaS 
flilMte« lb iM9M|)veeee4 oc t^tlMNtesli 4SP0iHitiyf ectpelily t t tn 
otNTieue thet the «SB^« y^ tea tieen «teMUet« tn eenpuleDii te 
a t ' thse leowtne the lakpalip'*^  eUetxoo to m^ loveU The epeetre 
of the eene oenple &t U ^ i « Btttniffaa tee^^eamtefe tUsmim only 
two ft ^elneot « j . * ^•'^ eodl £, ,« ?«C^ fhoe the ^ ^ t r f t te 
M«is thet tti iMt «lMiT« i« l»<Hi aiflr«ort&oo auo to e«Mftae: of 
aolooolMiP iplliTiitliuifli* 
flm opoe^ rm of tho ee^ o^ asc IMM «lor^  ^oiii I'oooy^ oA ia 
igrvidiao an*!! dinetli^i oaijplKixtito ik« ftoa«a aolaittoii (at lt(|Bld 
tho t^o»«a p;7T'*:i£i«i aolttttoa oipoeira of tho eoiai»2.«K 
611 
#K»v tho xmetM&T tsgr^oyftoo s ^ t t l a ^ i%%o to C« melooo 
< I • 3/2U 
Uitli A ri of 17c ^ tlM 9|Mietf» aiao rtftottlod ouii^ rliBryov* 
fSiMi syitittfAif f^m to tHo 9^C I » t> oieioi on Cj^ yart of tHo 
t^m^mm tmA ^j^alMovptloii io ijifaet tho ovoMhooit Mao* BMMiia* 
of %tm t in* li]M4«nliic «t low flold «!«•# t ^ Mipvligr^ oii^ ifMi 
•titwtBM i m not l««i o»oWilli in tiit» pavt of i ^ opootitn* 
I M atiriliov of «B90iligrpOfilBit pooloi to flvo Ohovlm; tlir.t ttw 
tMO Aitiotfoas Qipi tnv '^VoA In thts Myiiliypotfltto m^tttac 
iMt i t lo iNwy «iffl«iiit to iroiSiAt irS^ i^oir b^o two At«po««i» 
MPO •ol.frtiiit ssrri^iit Mtio««B« ov oa» of tfMR to tbct of 
tiio Umm^ Ce • V pMrt>* fiio vaino of % iwonwo in n e» 
6 J 
tm OTtmw 10 9«i^ jr i ^ mpmAxf^vxtimm •plitttair and to 
of-%9&idm th« «xtmt of iiit«r&etlai of aitx«£saa/p2r3l«Si2%o eotvaaat 
aa^ that of Xiirfmd iiitio«ta« tho atpwitxm of th« CORJ^ IAX vmo 
r«eoi«lio4 in fliiwtVl. «l.phoxi4o ISIAW imiSkmr th» MHSO ooaattioao* 
<l»t tho i|>oeigm sdiowoa ao fiiipeTliarpos^ SAO tpUttto^ <)»« to 
altxofioa as In j^^rldlae sol^tttt* finxo It 9^«f&& thttt mXyf^skt 
fhis opoetsua olioifs a«aia tho l^p^sCine aiOlt'^ii^ duo 
to C%i "^  sneloi < t • 3/2) o£ t ^ ^ %flth a nuporl^itoaod poorly 
!ro0olvo(l stiftecttiro *i« to th© «ijpltttii:M: of Ci» "^  i3i3«Ioi (I » 
^/^ vlt4i ^ 6 5 _ p^63 of 45 <J (•©« Bi*paii^« 1), 
fho aogaotio noiaoat of tho wsB>epxioB9 (If) eonplox i s 
$•^5 ilW^ P^bo »oiar ««a<l«ielW(W»«t l»r« ikn^  «l«etTO«iio upootx* 
ilMii* that tbi» OQ^pl«x i « liiMieoeTdliia^ 9et^«4i»l* Tho 
tt««A«tte aoMat #iaw« 'ttiet fwwgmw— ia ^ i s oonqOiMi i s tiiiSi 
•yta dtiMlmt • • tptii oaSjT awMnt 2i»y 4 !il4^ mtin 4 Ion I s 
5«9f ^tf» tlM MUpMtte MMttts ^ both ostAhsiSRa. mA t«tfmh«<tr«l 
tmnmamm (It) oonipliMBis irtMNiltf ta» eioss to ^9* B^K siiaeo tho 
*s flromd aistt jfmmUnm IA sUl iifiiittBif s f %* eom^lmws* 
6d 
1 
tim M«Mitle Mmnt tow tim 4 oobiat (U) mnemlA h9 Immtp 
for t«ti»ti«ai«l eom»i»x$» ifHtXtm « 4»t-4«9 4H») md hU^bmt for 
oettftMitna on** <4»7«$*2 HM*) ^WMBM th«r« is MafOlor esUtttl 
eemtsllmMoa ia tctvaliodittX stsuetiim* Ttm Ihtoivtieal. •« ]»• for 
4' ffiotiad ««»i ^ ^ aeooTdioff to th« fonniA 48( S^lr 1« 
5#e7. flw ^Bl«i« for (liH^)^ CoC ao )^g.6HgO i» S . r at ?f»0^, 
$h9 «xperin«ata].ljr <l«t«i«tii»d nalno for l^o oolMiIt eoBpliCt 
doaoriliodl h«s«» is 5*97 ^Bl* vDleh la quit* Ion for ft Mat t iaUe 
oobtlfl^ ( I t ) (itrnpiMX* XlM [^^^^22^4^2^P ^^^ oonplox htwiac 
CiiC D 1« tm«lor9teii<!iil>3jr ^iMwigaotte* Ttm eopjp9r (tX) eemplMx 
of M.a(t!}iojph«ie 2^»eBrboxal.d«l]^o)1ioiiei'!iii@ liao a laa^xiotie 
iioisaat of f.OT a»?^ fho m^iaotie noraaat of en'' vhieh la a 4^ 
«Qrat«i ifith a oia^lo tiopalred olaetion la 1*73 on the teals of 
ths apia 002^ foxtaala* 13i« aamatie aoiafittt for K^M BO^) ^ •S&gQ 
t i 
at 300 K i a 1*91 B^M**** tb» oaiaotlo laoiiMKit for Cut I f ) 
soaylsaaa vlt l i yiioailAiiite croups aa Wi&§Sjm li«Mi4a i a 1»9» 
2*2 B A • t ins tliara i a aoatt es^itai eontvitetlOB* fha 
IMbMtftlifc&a sMipilax daasrilNkl bora iiMKildi haaa haA a hljliar iralMi 
mf • • f lBa^ft ia MMBSnt* 
A U ^ loMMA a—ifltawa of itttlMH^B (IXX) trMab l a a r 
^jtmm mm hm «pia i n a iNnrlac oaljr anus laiiwirat alaetioii ana 
mmmmXi^f tbair M«na«i« tmaanta VHiaa ^twawi 1*3 md a* i %n^ 
«t raoB tanyaitttar** fha aasMtla noMot rapartad for Ba(y i i^) |^ 
i a 2 * 0 9»li» at 50(Au tlM Minat ia w i t «aa.aBraa. for 
M e ^ ^ ^ y i ^ ) « l ^ i » i»9 %K anlr nii i i^ i « qpita Im l a t 
7d 
« lotf 'wMm imm mlm hmmk oHMrtvd for istm HtC tH) fsoApliOE 
to %!!• fiiet that HiCtCX^  In liotli thmm eonplaMe t s h^ pftfteo^ i^ * 
^imito* 
IbC ttU isostlr t'fiMio oet&!i«iS3!til> «))!i£»lie}MMiNi f t l a A II 
IQiCtff) eoiipl^ iix or Hue thio|ti«iSjO 2««£:24i02eikliQl^ 4«)^ >Qiasl4liat Is 
8av«a eoovdliMit« QIKS i a vtiXl <fici^«ciiitlii» 
!r?ie imeaatlG notsoat of irl'Jlui!i (tV) eoa^ l^oae a«eK*rib«4 
hmr^ ia t*07 3w^V '« hieh la mm^ lass th£«% that olMiarvadi tor tba 
tr l i iuo (tf) comi^ loK of >il8(ftiml.^ t«l5@r«So1*>aai^ ^%aia t»«» 1*57 XM* 
i eha^ar f^« a&a a«aa than thrit for iridlaei f Vt) p^ieathyl 
ei!iiaob«aafil.aaelfio U9m§ %55 ^?l» Ce!mpt«r ? t t >» 
Vi 
6« Jbok ta y«ar« ^t j ^ Si0 
fiMiK# QM»«# 14* 499 ( 1979) • 
1« XBDIB. «i«a# «MR.t 98t S49 C1S7^* 
i hi 
10* t«A» Ootton «n3 &• utMiMmon^ *j^&vmuo9& taoxis&iiie ^«fti«tigr* 
Wil«y ^«i»t««n» SIM B«1JI1* 1976, |»* qi9» 
11, ]>*|L, ^mtoRU ^*^m itummv%9 kmC^ Bimm*^ and V^k» fmtim 
m&xs, etuis, ^^tm^ 46 (41) 4^ ( v m ) » 
14. i!*»A» Cottoa and G» VdJklA«oa» ••A(S"vaac«a InoTCwilc cho®l«tiy» 
lbit«y«olmc«» mfia p. 725*^26* 
15* 'i«H» ?la;^^«, Satsodiiatloa to JLififuid field», 
Wi]^ ^ff«9mt i* P«ihi« 1^ 76 p, 2B7» 
16* Boiic ia T«f • 1^ p* 279* 
17* t*f« SpsrltoA aisA I^ «H» lloaiidhil« 
llaofv. CTMWW, ^ , 2612 f r^Tty* 
n» Bode la x«f • 14 p» S24* 
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1« Co^fAilCa^ 5990 (10 1i1$ (10 1999 (a) 1490 (i0 
n30 i^ 1990(110 1990(00 1S90 (1) 
laoo (v# iiBO(iid 1190(B) 111^(10 
loao (10 io<o(4 ioao(i0 IDIO («) 
9<0 (10 919 («0 910 (10 900 (vi0 
890 (¥# 8 4 0 ( 0 890 (i» 810(10 
189 (i0 TfO (in0 t8« im 799 (i0 
718 (iM» 180 (in0 800 ( # 
% (^3A#ea^ 9f>8(l0 1180(8) 1998(10 1900 (Ki0 
1408(10 1188(10 f l98(i0 19i8Ki0 
1890(8^ W 8 ( i 0 11f9(l» 988(8) 
848 ( # 890 ( # 180(10 741(10 
78D (1A0 818 ( 0 
j 5«9 
u 
U XAB 1680 (iri) tl99 (iri0 1490 (4» 1490 ( ^ 
14«l (1PI0 1910 (10 1999 (8) IflO (i0 
• • 
77 
4« Qi^CSA^)!^ >I00 Cid 1^ 10 (a) WTI (id HID Cid 
1199 <iO H t r ( i ^ t»tO (ind 9 iO (id 
1090 (li) tmi^ 9TQ i^ 999 (l id 
aao (iN> 399 <i) a a <in^ Tie (id 
tlB (Wd «t9 (i<> 
9* mtmi9^>^ 9990 (i» 1i90 (iO 1940 (id 1190 (1NI| 
«P80 ( ^ 1990 (id I t t i (B) 11Q0 ( i ) 
1090(10 loco (id SSOCid 340(4^ 
880 i ^ HBO («d 7«) (in« 
i . MSAlICi^ 9400 (w) 9100 iv) 1 i « (a) 1990 (Vid 
1900 ( ^ ) HiO (fli) 1990 (Id OTO (iPid 
WO (id ifoo (ind n i o ( # t>io(id 
I 0 « l ( i r # 971 (id 990 ( id 940 («id 
9«i ( ind « B (ir4) 790 (id 790 (id 
iao (id 
7* MtAHQly 990 («) 1i10(id m 9 ( # 1900(1^1 
I M d d fllO(lN| 19iO(id 1940 (id 
919 Cid 1190 (id 1100 (id MO (ii^ 
1019 (iNd 10« (id tlO (Vid 919 i^ 
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910 ( id 
83f ( « » 
tS0( id 
1Sf(id 7«( i id «90(id <fO(i9 
1 ^ t t (iAlBlOa^ 3400 ( ^ 3030 (al 1i43 ( IM» WO (1N| 
1900 (wd 3440 (N4 1410 (v« inR9 ( # 
t»d» ( ^ iff>3 (i» io9ei(id i»flo ( m 
im(# agio (id TIKtMl lio(«i 
tio lid "Ml^ ieo(id 
* • • • 
7-J 
•••^ B^ W<Bfc>^ p i^JiP ^ ^j^wWw^PBIi^^^^^WW^ "^ p 
•MMH 
ii» m^fA^ea^ 9«$o (10 #19 <iri» «$» (i» 1^ 1$ (i^ 
H9f (*vi» MSO (id MOO (n) w o (ipy) 
191$ (id 1 t ^ (W) «M9 (iri(» 1090 (^ 
1515 (• ) 9i0(%d a50 ( ^ 819 (Ti) 
793 i ^ tSOC'w^ ? » (•> «90( i^ 
fi#o (») 
I t * f K X ^ ( « » ^ ) ^ 3490 m 1(40 (V# 1 9 ^ ( i^ 1910 C«| 
1910 (i» 1480 im H ^ (%4 1449 (YiO 
141^ (%0 1999 (*> 1979 (ir*) 1900 ( i | 
1«10 (iw*> 1190 (* | 1170 (li) 1070 (id 
t)SO(i> 1090 (*> 1019 ( « 0 990 (ii) 
980 (id 950 ( t ^ 990 i ^ 910 (v) 
^ » as^ (« | aiO (m) 019 (10 79« (^ 
TH) (W> m9(v»0 790 (viy 710 ( * 
tf90(id « § ( « ) 
t l» «0^CfAl|(Oiy«)g 9400 iw^m 1i09 (imd «Q0 (inO 1190 (id 
11^9 (id 9 1 i <i^ w o (id 1««« ( # 
1490 (id 7419 (iNd 010 (id 1«90(i^ 
i if9 im 7190 (mn i l i f (id i m (id 
1090 (id ^mi^ 1040(4 990 (id 
940 (fli 9t»(id •99 (Hd OflCid 
990 (v4 01» (ild e(» ( 4 771 (Id 
Tio Cid 940 ( 4 490 (9id 710 (ir4 
80 
t . Ceg<$A3)Ca^ 
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iMMa ^s«viou«ljr i|yiitis««iMi4 audi il}«aNKf om tlM «I1«UIK oii«ai«ttl 
Uiw^* Aft«r Hit vtuaiM m «ti« eciipl«MMi of )ii«(«iioj^Nn« 
HI* tt«»pl«Kfttta{i of »3no«l tim trnm JUUPKHI with aQBO •t«xft« 
MAdmnee <iao to th« pfoo«ioo of iblio tiio BW^^X ficiouj^o* 
flio prooont olmjplmr doalo mtli tlio pxopozmtioii «aA 
olwsttotoflftoticii of tlio 9m»hmom of )il«( ttilOipiMiio •^ooilMMayu 
dol^o)o*toU4lA with l l i^ . l i?*, Co**, 91^9 Cii^t »»'*# W^» 
hy(iw9g0k 9^4, AittocMit 4ooi<Mi90iel't&ott iMnpMnttidroot aolMsr wMMiMN 
VWRMMMIO OJPiOlllll* 
Cliloviteo of iTOi (nX)» a lAoi (If) imn iBAlMr) «id 
o^iT aotol oolto («• gt^ ran IA OM^KOV Xt) voro lUMd vitlMKt 
•nar twftbm tmtiSlumtUm, tm tho «c«f««tiflii of tho o<ipl—f» 
4 
linsl<tliMi am ffiwi la ChB9t«r !• tbm mmpimmm \tmm «XM 
and 13M l*v»t •l«otr«iit« md «a««t»n sjiiti f««aB«iio« spcelssrm «iA 
tli«rnogrMni rMOVdtd a« £!*?«& l a Cliai>t«r X» UMI 4 i f f i ir«it&iil 
Sli« 0XiiMntia mmly— f^r Cp 3 moA V mxem itmt 
IH* t^ ! •? • • C«* ,^ »** , Cti*% m^t ar**t -»•**# 3ftr**t Hi** md 
^ ™ ^ ^ 4H^^P ^HW^P^ Wp^^'^^^wB ^S ^ ^ W^BF^P ^ ^ W P W W P - ^ N W I T P ^pw^p^B^iP^p*BC^^^ flB^^WPd^^ JjWP'^^^i'^WBii T^ 'BIBB' 
10MI SillNilk MMttW IWMtA IttlMMlrtfi iM UMI MBBiliiBMMl t i l l lM U M I IfiTHll* 
&S A MHpdElHMltfiflMtS M^MMjUlb SRkHI WMMOt (IMMhMrtMIMNMII* MNMMlitl# 
i n SHP Mjilir IMHMHMNI 4C l imil i i i i l 11 l i I A i t l i i i ' M l i w ^ t mbflH' 
^9M f t t« f • I t I t I t <^ t fft 0* 4 and I « i a» f t i « l a u i A M 
yawi i i t M t a t d t t h t MAsAtnAtMn aj i ivM «iUl H M mm^lmw mm 
I t f t l i f t l i l t ^9$ I t I t I t I t aaft»AlAtfl«ay»it I t f t MRMOMttNiartAt 
I i 4 t «a4 H I AlMtrAlr t tA VMfWt&iPely M C I M A I A t i M A f * l» 
•AiVAlyAt* I A 4|JMll|fi flWAlAt4A> 
8D 
«lMv>C » V tppMors •% 1810 ( w ) MiA H M v> e»». M 700 («} «i*^. 
tMHKl ftppMam At ISlOt 1S19t 161$i ISIOt 1890t 1890 mA 1«1»| 
1880 ma HlOt 18£0f 1820 wiA 1840 m i I8f0 mT^ la Him* 
waplmam m«pmtiir«2jr» 2I»^C*9» ajPIMMni at 899 (%h)« 889(«li)f 
87$ Cir)t 899 C^)t 890 (v)t 889 ClOt 890 ( w ) t 700 <itti)t 700 (R)» 
890 (v)t 700 Ciw) mT^ la ^m« awlMl eoa t^lama iMEm la H M 
or!«r fflirm ia tabl* t«2« Una Iha C«a» alMMxptlm ^amsaa la 
liotli fm^mejr 8a4 latmsilsr ^n iMKtiJaaatlaa* I t ia,th«r«roxaj, 
asamed thet tiMMia a«tal Xmim e«M»x^ laata with tlw UjSHad at t^^ 
t M ai«t(NKm m4 tiro atOitev atena, Sli« lli^» V^*t C^^^ Mi^t 
Gtt^» ai'*» Ml'** *«^t Br**» * ^ aoA An'* aaw 4t 9i 9# i t 9f 
8» 7f 4f Of 4 m«3 8 aooydlaata* 
19M thawmippaaa af itiodiaai ji^ latlnaa§ jpaMUtilltiw #im4 
19tf% (•»•• ««• lMa • 1(.0* i b n . ««. I M * - 1S«7K)» 1km 
apaPBaap'''^^ ^^'^ ^•aiwaai^BHui|F^^^''Ba ^Pwa^waB ^iWB^^*^^^aawa '^'^aaMfvaMQp ^psaaw^^ ^a'^ ^wpap^^^a^aF^^^wi awp^wpa ^^^^^^^^^F 
iralalila afmlaa ia tBwmA aa ttiat at 47i% nlMn tataJl l l j p i i 
laaa tMni* tiw vt« iMa i» m»t$ iflil«li ia AMI I %mm» tlim tha 
that* vt» ima ttf 89.19II* ai tha «brf«etKtlal thmwa maifala 
mfva tiMHPi ia a i a w i matlMfnla i^ wii ajiNNiidi atiip a tMUNMnitMsa 
8u 
wtmam «c 9Qe«ffO%. xmhmW^ mls^m ^msam gMxm moii « 1 M * 
ISd tlM fQA «iirv« or the plftttBuun eoni^ JUHK ^ M t l r« l 
lafUct&flB sUEoifyiais the •JdaHiiMtlQa of m*^ ivM^ v%* XMM 
• 14*0$ • th«e* v%» JtoM • V^*0^) i« w«a at f0^C» At mtmuA 
4I0^C foliation of £tiOl^ oocnro and «« 
i»tO^ tidc«8 pl«e« ead tlM %f«iitfi« itmuAMM ^mmumt (elis* «%• ! » • • 
3!i9 BtA of thlo eoB l^JiX ahQifs «»• Ms «xo1ti«x«le pwk at 
539^0 vhleh may lie ladtoattaa tetaX oanvamlon to J^g* 
Ih tho iMaiftdiun oom^ Jbax* tlM oboowatiaa of tho 
oXintnation of CR -^Q^ lo lopoatoA at Jje^ (olia* wt* loaa « 
t7«(3jSf thoo. vt» Xooo • 1f*$1t)t thou Iho <liatliiotlOB of tlio 
MMOval of motlMV 6 1 1 - ^ la lOimvd aa thovo ia almatoaooiw 
#ei«^2iito ioooapeattlMu At H*i^§ tiioM ia t«RaatieA of JiO^ 
Co^ a» vt» IMS • n*09 HHm* vt» l0oa « ?»•#)• 
f r ^ (iiMiiqp)t 4 i e ^ <wm miA hK—AU 49f% (ifoiii>t «oe (t«qr 
t t t t «r tho tomwa of e 8 - < ^ aaa tlio «na at 4f$% Mqr te «a« 
%» fOiMtiai of JMO^ * fho othov fOMia w^ ^ tfbowiiMi olMBgo to 
tho Mo1ial» 
87 
file wilm%ma»9 mpmtam of amflMBM* (XX) mmpUK otr 
M B CthiOjifoaift l?««fti«K>XBld«l)gr49) CMlolldIa lOioif IMKIAS itliliAi 
li«v« hieSk ixk%mM.%%m md i« MMJPMNIIII* vith in* si^BetfiiB osT 
[ lb % ^ ] ^ lA^«A%l&g ili« lw«Mii«ai«a. ««ati««r3r of tho oottplMu'^  
Xa «4ai«ion to <t«<l trmoitton Hondo la tho Oi»ooti«i» tHoaro ovo 
two ehaxtfo tnnofor Hmdo at 40000 OMT^  «IA 79590 ea*^ oaA a 
aaabor of low mmm^ iMaA» appoay whioii m^ iio ^m to tIM hlfl^ 
<liotorttoa of i2io aoioonlA* Shooo iaadlo Iwvo aot iMoa aoalfiaod 
to aagr oyoetfio troaoitloiu fbo aaal^oaoiito of (l«4 tfaaolt im 
bcnAo hMro Iwoa ffivoa ta tolOo 2*4« 
Slio oootdiaa%ioa anakov Of foav la tliSji OOMBIOB lioa 
^«» oBppovtoA Iqr tiio mimw oaadBiilaMO mstA i*v* o|ioetiaJl 
otttdioo* 
flM iffoa (XXX) ooaj^ loK of Mo (thtOfiMBO t^oaitMnMOAtlfio) 
•.«u<t. «».• kiiK. .«nrn. 944«. 9mf «d fmr .i-^ te 
I tO M f luOOtMMMI OMOtiat if%tflH iMfVO 'feNMA OMriUpBiOd OS otMIWi 
1M»« ilioaldovo at il990 mU 18118 mi^ wm§miU?m^§ mm %9 im 
4«*ll tnauilt&oa iMHiiio ilHdNMNMRdlstia 'OC wMvASaatlMi mmm iBkm 
8 J 
ISM •OMpJUNHNi pMMW fifo d«^ «i«iidl%i«n IMKKI* m% WOO mtA 
14900 «B*^ %thUih WW M A « B « 4 to te^^- 4a^^ maA An/^ tars 4~ ix^* 
y^ tf«a«iM«i« f«4p«etlv«agf* Xki our <».••» «li« d»i tiwMiltiaa 
tends «r« in tlh« « « • Molca md IMBB* hmm to«i MifttfMrii tor 
«!• mum %tm^nm9* mmm i»tti ib» tmoAs s j ^ t Into tiiot i% 
liaa bMa MMMd «hftt tli&« MM^lex i« hitfOjr distwslMid met any 
lHiir« « fi«OB«tiy la tetiMi«i mfmm lornonld a&d l»i«aaal MU^fiMid* 
flM BOlar e«a<l»etlvl«jr «^  H M Co(n) ooapiaK «r Ma 
CthiophaAO 2-K»viKHMad<h3rd«)o*toa.ldla «i«gM«« timt Ht* eouplax 
•iiould b« tiY« o<ioi*iiiiift««a# flw TNSlm/^mmm •pmtm «£ tiw 
««Bi>l«a( tea a«ltai«7 of tHo teado «haS««t«Ela«lo odC f liw 
ooovdlaato leoMOlsgr* Sloeot H M i^ poetra of f tto ooetdlaalo 
eoapoisad has loads ovooad 5900* 900<^ liOOOt mA 20000 oa*^ oad 
tiM oi»oo«ia of ^gkmX olx oooitflaato cooMtiQr lunro flupoo taniat 
tlioV^y V^ oad V ^ . S&t im«io for tfeM ootrttodiaJ oooiMitiar la 
nm iMmda \} ^ and V^ oftioiad M ci 2*1 flv aosa*' 
tm H M fVOMttI oooo» mo i^ootia ohov taido at iMffft 
tmu it!m mA 9900 0B*^ « aOMMM iMado aaimor f i t for itm 
oonrtflMMMit Of ootiiMNbRiJi otnataro aflr aajr df tbo ifIwt 
U oo an oh diatavtod ao to baoo a awawtiv la iMitMMa tvianaa^ 
litiiiiaalflol aid aama anaaidhiUL Xt lo IMMHOUM of t te flMUt^ '^  
8J 
Q1g3 , ^ 3^^^j^ ^ ^ 5j^^^ 
3500 — 3 y 3 ^ . f - . ' f ^ ( f ) 
»»1»Uaiii mmiB « » lKiii4« at 3CI7i9t 1S1@0f 16$«7 «iui 10«f7 «»*% 
fli« tl7«t iatmM biiad is «b«ii9 triiMf«r ViP* M»d tiMi rtiiiiriiUm 
not— T9 d«4 ti«ii»itifln ^tmAm whiob inliiMfct* Hie tiv« «cNiiilB»t«^*^ 
•tnMitiir«i tlM teaAs httv« IMNR •t—taieil to 4yB4-4ft^ t 4aX'(-4B^ 
wmi Ai^ ogr^ f 44gr'<—4s^  tf«gi«iti«M niiii^ MfUireljr* flam ^ mmmA 
•tftt« lui» ^mm. Mfttlnwi iqr •••wr. sptetift «r tlw ««I9I«K» X% 
! • Mffl«i i l t %• 4«ot4« vHttlMT tiM — < t i y tf H M aiSflAx i« 
tticanftl MLjparmmtAU. •« s<|iiar« sgrnuiiAftJU Vim hlirti :tv«^«Mi3r of 
D^i 
«t 29410* s;9640* iS^ jSO* 14600 •»& tS820 mT^ «h««»««t9i«tie» of 
tho BOlXA stata alAetrQiiie opootrs of ifeodioii eo^pl»x 
of bliC thioilSMio 2««wr^a»M«hyd«)o<»tDXi^ia ohow bnijds vliieli 
<lo ttot tiOJIy vitb piwiotto aostfloMBiito for «ljt eooriloftt^ 
fiooewtary* Shom aro a i»2«^ mr oi iuaditlaaal iMmio %oi&tfo» «hooo 
for m s ix ooof^toato i»oiS|tL«&« Xlxiii ^ « Q » Iwyido hcevo aot iMOii 
nsolipaod with eortainty* 
'ilho BoMr eonduclMaeo caul l*r* spoetraX reeuita ohoir 
thikt ih« Goi^ox suQt bo mevm. eoosdijiibto. Iii vlow of ^ooo 
olMOi^tioao a oovon ooos^loalw ^soiaotiry m^ ^« aaaioed for 
thio eoi|{»JbiJ(« t% mmm» Ihat tho ooeiplosi; 1« no mob aiotortod 
that %\m doAOROiaesr of tho stotaX oviiiltAXo to Hf $od up eoeipXo* 
toljT losttXtinc In Hio IJM»XOO«O IA tho auajboi* of lioiiAa* 
•^|Mi« flMMMP «0PiionMat asMttl t ^ saXXttAtmi ton* fho 
iMiids at 99tl9 oni 91179 fHi*^  Iwevo hmm tmtdjSMA to olianw 
tMnafMr tiMiaitlaM mA ttm IMUISO at 91i$0t 96$$^ omS 24990 
oaT^ hmm kom aaatgrwii to % ^ •<—V|^» ^A g^ - ^ - ^ ^ 
^B^ ,^»^A^ tnaialtioiui vaajioatt'vaajr* 
9i 
mm»im of 1d«(«hlo|li«i« iMMi1i(»EUiili9««)<»»%»Mdla Hwir « 
w»a»m9 of «&»«• triii«r«r teaA* m% 44i4l i 57040* 91010 and 
95990 m^ v i th tut WMMC towia* «« 89410* 89«40t 24990, 20990* 
t9$10, froOO, 19909* m^ 14189 m*^ CNit of %rhlQh ooao mj bo 
(Ml Kmoitloii bttn(i«» OkOr «tto tend eotaeldoo vith 1 ^ oeto* 
hoaf»l> IrldltiB ( r p 1M% tbo root AIO dUfoi'WAt* Oci ttio booio 
of aolor ^nduetMieo na^ I#T« i^ ipoetna otndioot Hio pxoooat 
eoim4«i oooeto to IM oi i^t eoovdSxiato* ISm imaemmBkt i a tho 
miiaboir of IMHUIO pnimiaiy laAlontoo o hl^Ogr Aiotortod otvaetuio 
of tho ooBtplox tn olatit ooonll&ttto gooewti^* 
flio oov opootm of Hio oofpov (IS) ooi^ plox of bio 
(llilojplbino »«o«yboxBMo^o)o»tolidlii viio soootiod ot m% 
fhO OBittlMHi i O l i M OitMMMltOViOtLe Of itKIHiitll OflHMltKr V l t b 
tuo *«* IMOttO* C| • f^lOB oai Cg • 1*9l9f* « » • di'&ac im 
mOiMi i f « owoiiii • s»OI9» SIM maoo of Imioot g io looo 
HMft 1*04* liiftiii tttiiiotoo • eoiwarooood itatMm OfMMtiqr vitb 
4i«levti« tUflBAAi b&99rs<MlA*^  oio woo boat ottgrw smiM tho 
ifeMyo of tbo ijnoiitia loftiovtwi tho jpvoMMMi of nfffthfimt ooni^ liBC 
•ttd Ibo iraJttO of K HOOTIT OIMHIUL to 2 iadlAotoo tho 4hi JHBBIMIA 
92 
Wsma, tam m$mtmm 0t ttm tmwm ieltttlfln of liJd* mw^iiim 
iriMi f«eerd«i at litjnid attmam «««p«ifttai« (liHf)« i t opUt 
into rotiir hyiMixfiii* c^raetaxMi «u« to tho latoiaotlfla of BBBOIMV 
«lA& of Ctt^ aadi f urtlior tlw Aj^  QQB9Qa«it of ^lo hmoA i^ oiro 
fluper hypon'lAo oplittlxtg t^io to idio zaaoloor iq;ilii of Aitfe«oii 
C^ • t) Into iMP¥«g| IMMOCO* flue <A> lo WO & ond <iij^ > to 
20 Qm Thm oovon harp«rf too llnoo oiia lio ^ o rooitlt of tlio 
iufloinetion of tSntm nitiolpBO oloiltaiioottolar viHi a aftn l^o 
ooioealo* But tt i s voigr <3if fiouit to aootoo whothor 13to ttitoo 
oitxoitoito mm aU> of i^xidlne ml'vmkt or ony oitsofioa of tho 
ll4!«iid io iilao invoiiroa* 
Itm opootm of tho oom^ lAX wae idloo yeoonAoA in diiao^i 
oolDiioxido fiDaon aoatttioa'* £a thio opootra tho hy'poxfino 
•plittlia^ atio to ctBeloas ««• olioorirod oad <A> v«o feaad to 
Iw 1^ 0 tait hoM ao aofoilisrpofftiio otvootwro eotil4 bo olNMn«d# 
is« tliio«ofoi«« eoaoliidod that tlio oolmnt sgrti^liio plogro i t s «ol« 
ia «M«laff mgm IvfosCtAO o»3i.ttiiift« IQM foUoifiaft mm tte 
tsliM« of TOiioiio um pKtmnnmm 
fSii(tiof)0].^ «^ «jj <•«> <A> <jir> 
• • l«M«ii» 2,10Q 1*f791 2«0Si 
23 
t 
jai th« wm»lmm9 at mtAemMm i tt) tmMemUy mmktkmitiir 
hvdiAl, ooe^ pl«K«« of tanttiSiigMM (IX) ea»» )cii9%)a moA «rY«i ingnnii— 
CIX) hM bMn fflmiia to eoouiir t«tz«JMd««J, heloo In eorladii 
glauiMo* thf$ em^aotte acHMat tor hl4i^  «|i|a mmmamm t tS) 
ahmM \m 5«<^Sf 3*% for Hio eotmlmi, ^mviMA ham It la 
5*a6 ii»% l%ifi»otioaUjrt ixon (£tX)t Xik» ammmnmm itt) im bidi 
•pla la xmmtlif »XX Ita eoB l^osoto oxoopt tho«t vlth tho «txQta£t«t 
liB»ii4M llk« diijgniayl IK&A e^ptioiMiiiltixollno* Thm sHMSiMitle 
raoiMBt of tho U.mi'miM^mm fi^»mx^mMi9la^9)9^'%ioUAiM irm 
CHI) i» 9»<f9 ^1^ vhiiili lo 4|att« eloao to ^ o «|4a QiOy iao«iat 
of 5*9 ^K» altliattili iron to iMattMorAliiate tn thio ooiq4«E» 
mm tmmmtim mmmt oc oolslt ( S ) i ^ t ^ to poatviMi' 
•ooi)iinMe la tho «N91MI iowytwt liof« to 3*8s ii»i^ fiio 
mmmUrn wmm%B of «il»l!l Ctl) (••• oi»ft«r X) IMVO iiooa styoflii 
Ml 4*49 atli» f«r • t«iMiio«mI oooptes vboio ]iiooi«i«itto ciwif* 
Mt «• lniiiA«Sfl« U«MiO^* %% ! • 9»4l*9*9f ^Hi for ooMLt (ZZ) 
eoMiloB i f A woowinlto 9G Mirtioiiia oelntff IMOO XiMtmA ^ ooi 
4«79 ^I t f«r MlMilt (ZZ) MHirliM of oxadUaoZo ttitowntooiteotM 
AlMOO altiioi (ZZ) IMO « oooiAtAotioa mudmr of 4t i t 
II 
9. '} 
t«m two uiijpttiiwd •XmtKtmm ! • Z^B$ M^H, iMt 1dm smamt ooaplm 
rtioii* » IMOW* 0f 7# 0 il»l^ «li« won** ©f 3* lOf^ 3«05^^ miA 
9*53^ ^ ] % lunr* b««a ivport^di la Xl««m«Br«* 
fhi «MKG»«tle aoBMat of Git( ZX) la Ihis eoaplMc ! • 1*79 
il»M» vhleh i s eiipaetcd for a sinela tia£«&r«il •Xaetnm la ir 
uymtm^ ttm imm»ti» momimt «£ ^(ZH) eoaplax Is «eala Imr 
!•«« t»4£ iV^^ (a* dlfl(m«a»cl la Omj^ lwr t)» Sha haip^taeeotdl* 
xiiit9d BhC n t ) la Aijmm&mM» aa found for Ita bi^taeoertilaato 
mmpiMss, of tiioC thlophana ir«eaxt»eaiiMib9r<la) iNnEldlaa* Sho 
ne^oatle eeNataK of Zr <X7)t e9ap}.ox la 1*51 J^ H* whl^ ooaraa 
^ I t o vmmX (oao Chaptara X* IT* VItt), 
mmwsm 
Mtt!n«if lk>a<!oa, 195B p. 590. 
J. tmm» HttoU Chwa.. 4()^  t ? ^ f197^)* 
J. Clwri. 3oc». A, to!) ( r S a ) . 
J. chm. %©.» A, BOS ( rno) , 
*r» ISoois* »«eU €^«i»» 2|Rt 4^1 (^Tf)* 
7» 3»<r» HathmNi^  and 3>«K* mUloe* 
eMvA* ClHni. B«v*» JU K9*171 < 1970), 
B* F»iW eoH'toA •nd o» mUcloMn* jtdv«oie«tf iaoivrfiite rneatstv^r* 
Icit«niel«ii0«* 1<?62t P» 697* 
«,'• )R«f» Sporlta* and B*M« BcnmdhilX* 
to* S»ll» SolMaf K* !% C«Kia* C* Biuprmwm and )^ «a,IV Draw* 
J. Ohae. Soe.» Baitoa tx«aa»t 1477 (1979)* 
^u 
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740 <») 
§90 cm 
5T5 < ih ) 
440 ( v ) 
15<^ 5 firii) 
1580 C») 
1i?<0 fmi) 






5o5 ' H i 
4€0 ( v ) 




I l i O ( i » ) 
1040 (<v») 
955 <»> 
850 ( i h ) 
790 ( • ) 








1060 ( B ) 
«':^ 55 (W) 
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liiut tmn MjAtiMsiMd for tte t i i « t ttaio* HMMNI i ts sanpitiBss 
vitli trwsitisa nstsl ions 4s net fiad •m^sn in ^m ppmrn^t 
day slwMdlssl I4%ss«ttti«* I t wm§ lftisi«rsx«t s«i&sidisrsd to %ak« 
ttp ishs sKiMly of tflUs omplSKSs eat this ]i«Kid m3aa& %d«li thooo 
of Ms (thioi^vM 2«oii9rlBesiUJol!ydo> bsnsi^ias (ChAptor I ) aoA 
Hs (thioa^mo S»flsi4iiessid#)grdo)o«>toiidiii (CliaplMr I t ) * 
flio prmmmt obi&ptor dssls with His e«ttploacss of this 
iiffHiid nith Cr^^f lii**'t WtP*0 Co^t Hi^^t ©»**# fti'*. » i ' % 
J i ^ t Xr^t <^^ <«i MJ?*0 fb» oonpisKss hsvs lis«i shstuetsslssi 
wiMk iliiisiitiili MuOfsss for oMfMAt Hafdwii sBii aitrogm 
asisr oQo^istiOiSi M^istls MMRtt tkmwmmtmimmiatiM suslarsist 
i i f f s iw t i i a thsaasl wwilyiAs sad iafm >«d« slsetsoais sad 
^^^^^^^^f I H S ^ M H K ^^j|WWSiP S P ^J^^^^WiW^^SOWBP^^ ^WiSp^i^OS ^wB»^W(|p 
CiCi, ( I M iMOsr) «id otlisr M t s i sslts (CsHptsr X tad 
Q) vsrs «ssd ss sturii Dsv ths jpyspsintim of tlis owplSMS* 
QiTH Wll Sl rtlHS (BlidSli) VMi fSOMfOtsmsSd SSVIKMll tilMIS kSfSVS 
i t I f M ttSOd lA *ttMI MMtlMMiJi Of VMl UdPHli* 
Ui 
9mliimak%9Uijam (mam KOX«) ma ^immhmA la Imammm miA 
filNNit 2 in* en A watMT l»th y!i«i tlt« IXmmd Ms (thiopbaui 
r«es3r«t«UiMd fvoB hot lMiift«i«» 
f!i« aalutioa of Htm IXmm^ in %«as«Mi iMui «dd«d to ^ « 
«tti«Boiie •ototlaa ef tbo M««fii «ia«9f4« dtojwia* ta It t MOIAT 
lOAts* Slw |ff«eli^lt«t« Hills o i^tdiiAd wMi ••jpiLimtod IQT ottatart* 
iiig»ti«Bi BoA wwilMd sovonU. tl»«« villi lMas<n« maA ntimuoU 1% 
v»o dit«a lii a vaoiim do«lee«tor vror Mtjorifoiis osloHwi etdoitdo. 
teht liiQroieoMdiMnlotti otiiaiMi on tho ofiaplmBM v««« mid« 
Slit ywiiil.«s «f •IMMHIW]. HAal^ raos foy oa»lMnt lyd'Hgi 
wA MifoitM iiiitoftiM HHit Ms (tiitoifiMtts ^HHotmBO/^ Miqris) 
•«<to»fi«iiMi f « m •«#»•«• vitii ei^^« i«i^» iii?^t e«^f n ^ * 
0»i**t *?*# » ? * • ««•*• tif^t Jrt** «a* itt'* to « » wlwp tm%t» 
•dt tsl» • • (gfm» m %mk tm •UminrnfA Maes th is UmmA 2lks 
109 
0m»9 mXiim%m§ « » wmimp mmm^^mm ^mtmHOamUim warn 
90a^bmtmMmm in dlas^igrl fOMiiuKto warn 69«-90t 190*tlOt 000*890 
r-
mA 500 «ls*^ e*^ a»a«*^ for l i l t %%t% It? anA 1t4 • iM l ro l r lM 
A i M r ^ l ff>aM«lA«t OMiaiAC MB« dis«Miiai«liioa of Hi* emiplttM 
1^ «it«Bin£ tiM eo«i«ia«tlan S I I M M «nA |«MMIIC out a «liX»f&4« 
lout HivTO i« « liMWMi* Huit BoAsr ofmitaci%i»fi« iwar to« on H M 
hiitfi«r ttids QC %1I« twn»t ii«M« i f libs BOljr ^mism^mm^ of 
6 fflir«i ooeplsK 9immmm tho tsnco of a eovloia oloetfolarto typo 
Imt (1900 aot xoooh tlio i«a«B of Hio h i i ^ r oloetireljrto l^ pOt 
tho lowor eloetsoajrl&e ehaiootor bao booa KiimwmtA^ tmm %am 
<K»i»x»:oo or cr^% m»*. aN?% co^. » i ^ . c i i^ , »»'•• » ^ 
i« * * , a*^f i*t^ % a»4 W** «ro 1t1, 1i2» l iZ. 1i1» t i l IUA 
oioetioayto* I11» aooiii^loetfoaytot ti2» H I * f i f o&ai $»i 
oioetarolartoo ana ooilwiA £# Ot 1« 1« i*^  2r ^ «^ 0» 5f 9 «ul f 
iiiloyiAo iono ino i^ fho eooMSiuition oiiioiro* 
A iMA •»»«»• « l lilO C«o) «i*^ vMili Mr te <ino to 0 • V 
^^mi^/mam nitaUon* UMI HAS irikvotioiM of ^sm iMMte«ii«B%o« 
H^oplMM line ihoii up «l 1W» t(|90» f949t lOiSt 1049t m * tfO» 
«10 wA 800 mT^m tho 0» a»«M«lo «4MS,«it|dio%l« irtlMRlUm 
wldUAi to iC ao oflioo^MMio ift oMiikliiaHi'tiMi opjMdni lo INI iH 
lU 
i n lii««uiii9r m i H I M Miowi t i i t f t ift ff9<fBiinflar « i ««M9lytmtt«iw 
t% *9i>mr« «t 1620 (iw)* 1610 (s) t 1C90 (ir«)t 1600 ( • • ) • 1610 (m)» 
W O <»)• 1612 ( w ) , 1610 ( • ) • 1610 ( • ) • 1690 ( • • )» 16191 (ir«) 
sad 16 ilO <m) « * ' • i a « » eMii|A«ni« «C Ci^*t Ifto^t »•?*• C*^» 
M i ^ , Oii^» H i ' * , ah ' * , j « ^ , OE^% ^ md m^ Tm%wm%isn^^ 
This i>«vl»rtmti<»i of Ylw v^  C • V i« ladlefttiira of Hit fiMBft miftt 
ooerdlofttlOB throtinti th« two iUts«««i mtoii* oe«iir«» Sho C*8 
alaD shows isxoat Xoworluc in Intaaoity <» o«iBp]«xfttloii waA 
thore la ootti OOBO shift la fys«|ii«key* f t «Usapi?ssi<s in Cx^* 
and 1^^*^ eaaplssss* bseottos %#«ifc and appssrs st 799 (»)» 725 (» ) • 
740 (w)» 745 (v)» 725 (w). 730 (»)» 755 Cw )^ im4 795 (w) OB*^ 
ia C©^, l i * * , Ott^t »o'*t aii'*t i « ^ t l / * sua i5«'* «Mi|>Ii»»» 
voopoottvolr* Iki I te^ eoiijplMK i t S£»po»rs at 740 (vs) , SQA la 
H?* i t siMHiflSs to 745 Ct^ o) « i * * \ Xboso poytoxtwiUowi ««ovo 
tlMit eooviiiuitlOA iHui tsiim. jplsoo ttnonigli tho two aJLtioflMi Muft 
tl|MI tSO Ulljtmif StMHb fllflO U M I ^llpfff** bf^ SMPOS Mi S tOtlWiflMntStO 
ir&lHvMJM Mi •Mi^lswitini ( M O fMOo 6«^)* XtaBo H M V^  
C»iUHMi,stlWi»t»t«<>lt|IWitto »tl6«ittflft OMmm st 1145 (•)» 1140 (•)# 
IHO (») t 1140 ( • ) • 1169 ( • ) • 100 ( • ) , 1125 (ITS), 1119 (»)» 
cm""'' 
1190 (ir)t 11» («) • 1149 ("to), sni 1149 tmy U tho ooivlfMMi 
«r er^t i*i**t »i?*t co**, w**, on**, «r**t ai'*. i«**» * ^ 
l i 
t Xlf^ miA PK?* mA tbmm m%BX lea* hmm «# 4« 9* 5t 
$• $• 6f 7* 4t 7t 7 mA 6 eeositufttton II«B1MS« fa «lMtv ooaplMEen 
OMiiAttlfftdi&e xliodlna (XfX) ahovs a elMnsx tnfXoettoa iioiiit «t 
940*€ ly^ Q^mm v%. lorn «r gB.O^. ?hi» indlAatos tlia •lli^JifttitQii 
of two CH--^^ gapott^  CSIioe* %tU loaa iS«9ll^)» fhl» ! • qwlt* 
atn>a@;or thoti %rith ouJ^ j^ Uur* Aaoiiivir voi^ oioitr liroiie I A %&• 
miw« i« ooon lit 490^C wi'Ch an olio^xvod veliiht loss of II6»0$I • 
4M8 eiajT aopiot tho xor»ii.tloi% of 9l,«!i«ii-«&i rhodtua (t! iM* v%»« 
loaa • CD*#)* iMa w%> iioaa vmmixm GGimxmkt t i l l tha I M H 
aanaeraA ttaniHiia^ia ot ii^cPc* 
i a f l M t l a i WMMnra «% f90*e an4 a»iawa< wW teM of li»€|l (fliao* 
l&HaottOtt t « »lwwg»it St 944*te « l i ««WMfvai HiUl i l ! • • • of 9i»9K 
«Mjl i ftailMtM «te saMWAl «r INM M M M I mi-^«r«Kjp <eal«» 
vt* iMMi «0r «at M M O f f - ^ «N«9 &• f1»9^U ttw Mflal l am 
N M I A « aoavdlnatai to «lia taa ai%ia««i fttHM anft tHa mibe^r 
tfmipa aatagii mm9 ^% 3ffiFe (•iNb vt* l»fli • 40*#» Hwo* v%* 
iMM a 41«i1!^)» mMtt t i M U»nA l o M ana a« i is l |« i of yltiaiUMi 
takM l»lM« iMiftiae 1» ^im total vai^tfvl lo«« of 90b# ftt 47i%« 
Sliia Mjr ^ tlai f omatlaA of JiO • • tba #alMil»t«i wglSi^ I M M 
li 1 
for %U« 1» B»9i9(* flw AifftMn^Lal HWSMO. «ua^«l« jplttt 
iaAI«»tM fflitv ttlMur flttt moA mmofp oAfhviaU pMk» »% m^%» 
4mK 46f* wid l^ o'^ e* tim tixt^ mm mast ^m€%aX%ml^ b# tnAl—m^ 
%ixm the ftffmirt,im HIMI^  of CK--^ Hio Moeai aiioiflae tho tmewJl 
of tho wmooA CR-O «*«»» eo^ S tho tvo aotboior «iwiv»t tlw 
third poMc 8lig»iiy&ii^  tho fombtlaii of i^ ^^ ^^  ifhleh lo not 
iivld«i« ia %iA wmm m^ tho foQtHi i«ftic_iMr ^ tho eoft|il«%iott 
of ^ 9 fotMittflci of aNK>* Xnrlufi BfA# ^hm aotaehod 1tolO£9»HM 
port me^  b««iie Utarthor «d1h eo&oo<p«at tmniliic of ooii^r* 
2liia bumiiitf ^ mls^r i« ouoh an •3t9tiM»rialo jireeooo tlmt 
no ondothoxialQ aiHshoo mr^ obooi-vod iA tho diffof«ii«i«l thoriMl. 
fimaJjraia ottafvo* 
f!io Kliofno«y8a «r platiaun Crr) ooottpl«x dfioiro an 
lafloetioK at 256^0 vll^ 9hmW99A woi^t loo* of 4*0# vldoli 
eomiot te ox^ JLalaoa* A taroric IA tho eiiyvo 1» irloito&t m% sf^fy 
ifHth o^tofwd imSKM loso of 3$#0^ « fhio lo on ioAimlftoii of 
«lio lifiJEing mm^ of two C H - ^ fikooiKi (oiOflw ««• l&os • i4«9i^}4 
Jm»tbimt Inf IMHOA «t 97i*c oikA 94»€9( oNwivoa woli^t l4»M i» 
39*e#)* A« 4«€^e movo lo ^hm fotnatUn of t«6i^ (olw» vt* 
tiiw 99«0|l« «a«« «t« Urn m 96»8|l)» VtaaUy ^ at 970^6* « M -
• f Hi* w p l w S» i l w i i t o l yIttHWa (lti«o«irt* looo « 74«il)()« 
i I 9 10 
iwmumX «dr mm eil-«^% t ob«» ytu IiNi«» 16«9&f «h*o« «n« 
2o«« • 15«0#) •Hid iii« •••onJ •>% 990*0 (mioval of th« mconA 
and th«ci «h«r9 la e<ii«iiiiM>tia v « t ^ t loas upto 606*Ct tha 
tanpayAlefra ujito i^idi tha thaiBasV'iiia MMI raeoY<lad« At Hils 
tan|>e»itara tha valnlit loaa ia 7#*0^* Xha oidLiaaAtad w^WsH 
%»im for tha fesnatlim of aXaa«it«l mlA l a 39»S9I^ « fliia aasr 
aoQiir ttt a9«a hWimp tanpasmtum* tha UFA ef thim wmj/mmA 
•hDva «o amtliaiftie paik nt 11$^ C liid than thara l a e^atlauaiia 
rtaa t» tha haat mGXv9A apte $85^0 and tha pa«lt fol ia down 
to tha hiKaa Una at 600^C» fha wumoA rlaa tuisr ^ tdiovlBC % • 
ei»itiim«it8 daooBiAaitlfm of tha eo^^lax loaatog to tha fomatloa 
of ttm alaaMAt «f tav tha f I ra t datai^iiM»t of tha natal tmm 
ml]^9 hoo^Lnc* 
i l l tlM MA anrvaa ahov tha allwlniatt<» of ^^^^^^ffevrnprn 
i r U v t» tlia total daaaMjpaaltieR ^ tha mm»km oir altwtttattm 
a f attlwiqr «90ii9«* Siiio «at of I6m aatal auJiiiliHr anA aatal 
attarafln iMniSa ^ M astal aiO^liiv IMIMI ia ifrt,ta vaaii* 
A » aatahaiimli atnoMim (XXX) ha« ^wamatartotla heaA* 
" a*ap^^^^BB^^^wi^a'ai^^^Ba ^F^^ ^PWW^^ •^•^ i^ ^w^^a^^wwawwijp ^w^aja^w^a wap^wp«awpw*^f*wwiwaa^w iw 
1 1 4 
in tli« intevilMtvim i«|uXidaii gmwrnwifT (B) ma the fiar*! 
fhe fivst tMud ( \> )^ ai>p«nr aimitiift WOCQ en • th» 
mcoM mm ( V J AimmA ;e'400D eis find tho third banA (V^) 
at tabout 77000 cn*^* fhla V ^ tead istajf joot to« aaal]^ l^Motif!•« 
dut to tiMi overJLapjp&Be of the iatanoe ehai«e tvnaafor bttiiAa* 
la tha U^it of tim abovo* tlio «|Metara of Or (HZ) vltli 
M«(tli&09iMwa »i«axlmaaA^qr««) o«^aniitiliia hava IMMI diaeaaati* 
fte iMBda memmA 42fS9 ani 99590 «B ^ ava aaitaiaagr tlia ahaia* 
tMnflfav tmaattiona lut tho iliotUUlav at 97097 «• aoar ^ tlia 
l^a biMd taemmA gi989 «B*^ aa^ r bo tummmA ta "^ ^ 
t i — l ^ o n awl tlw iMMiA at IBIdf aaT^ oi^ lia tha S>^  tfwialtiMu 
fte tatea at 10 l»f ia m»M mt^ mtA tha mama of B baa bata 
1'' i ; i 
T9dm9A %o iilwut 72$^  of th« tvm im, ma»9 for OK SIX) 
(1030 ott*^, 
Xa «ho rofXocj-tMcuee o i^oovrii of f^ £C) eo^lox ol 
liloC thiopheoo ^^mi^GmMtbjrM} o-dlimisidiikit thoro as« oaOy 
four liaado at 40,000* 59»»^i 25f5l6 oodi 21t7?9 ca*^ vhleli 
Iwvo bo«i mwAmvA to ehase« Itanaiisfon A^j^  -^ — A^ » A^-^ g—^ A^  
«a^ *A <^0>-4— *^A^ tmuoitlOEko for tho tv«»ihoay«a ^(rr>*» 
'flMwi vooiilto BX9 e<maiBt9a% with tho l*r* opoetrttX otudloo 
aii(S i»oXar {«oai^ etii»istt R^Maaiif«i!ioat8* 
'Iho tvoaCXtX) oonpXex ot Me C^ilo|)h«ao L^ <-eavlK)xaX4oh2rd«) 
o«at«aieldia« #iov» iiaado at 40000 t 31^yO which um ehaitso 
tniaafor b&tida »ad tho root of thoia ooom to bo d«i4 traaaltloa 
tma^m Cooo SOiXo 3»4>* 1»to mXmtrmkia o|>oetr» of tho fOCXXX) 
OOBI>JUNC of ooXieyXd i^gr^o l>oiise^ l^iaeotio* whieh hao l ivo 
eoov^diaato cooaotiy vlth m^mm s^tmliHl otxuotuto* lAooraine]^ 
tho 4»4 ^maoition teafto hmro boon aooM i^odl ao foXloiroi* 






SIMM iMiiit* ibov « hWiJ^ 4l9tior«#« ttv ooos^ Hiiftt* 
fl0OB«tiar in i^iiioli 1% ! • not ^SAI»I« to d«eid« if tho em^flMK 
gammtm tHamitl iiipgn«iiid«]> or wm^m iKffwil<S«l fftsuetiif** 
SlM c»olHaii (t£) ooaplox of btiKthlojEtioa* iM»iftilK»aialdtiior<l«) 
o« l^«aiol.dixko mvmm i»o Ho m flvo oooxdiiuil* ooeploat in solid 
stiito iui fWOAJiod liQr i to ifoHoetwiee opoo'^ na vhidi ithows fony 
bendo at 3tm% a5550, liOOO wiA 95»* «»*''• Oot of thooo 
Iwiidat tho f ivst booA witEh hii^ iatoasitgr memm to lio ^lo 
eimxm tmosfor tiwad naiS tho msssiiiiiig throo «ro <l«4 t3fm«i'^oa 
tifiado whieh Iwwo boon aoaifiiiod to i^l')i<—-*Ag(f)l 
•Ag(i')i^Ajj(f) mkd^Ur)<—^A,/^ taPftia«itloii» roo^ootlvoljr 
lialloatliDe mm 4i«tmrt«d fiiro eooi^inato eooraetisr aoi« OIDOO 
«o 9<|ii&fo ^tfimM twtt It io v«iQr diftlmaXt to diotin^sieh 
iMitifooa the oot«h«<li»X oad tvimxmX ^sf^tmiiAml or stiaaro 
jpar«««id«l i^Kwotiio* ind thoxosowt tho tnuid at i8$71 ea 
iMui ^mtk a««i#i«d to ohiiieo tnmafor mA th« vtst to dMk 
Ctlilftiiiiiiii jMmrbo»a4#qri«) o»aSMii«i4ii»« MMoiUiMi %fith iBbm 
q^«itm of tlh« ii&flK«X ( S ) eMiplm vil^ e««Hlir^ tlil»|li«irl) 
iflmm^Ajuf*^ iMeh jpa—••• tando ttwitid 8000 onA KOOO w* • 
fMo 4MM|NWBd ! • lEBom to jpoiitts tvlcsnftX t i i iyytdrt 'Oi'lviuilium 
la wldeli tiM ^ ^ t t t n c of *a* otttttois %m mmm M fioUwrtit 
1 '-'^ 11 
i? 2 90 Hit baodls bmni ImKi a«al«atd to th» txvaaitlflKi* ds^ • y »'^  
dUP, dyz, dgfB MiA As^ -^ —43S» ^ S«Si?ectlT«ly. 4/ «3^ fioiOOAj 
vith til* alMrv* ««cl4PiiMKi%« «• tmv m^em^ th« bttuda 9091 md 
t65^5 en*^ for th« Mm* txitniitioas z««p«ietii^ lar« flM o^ ttMr 
toaado at 27778 muA 50500 «B h»V9 h l ^ tat«Kiaitle« «M )mv« 
be«i^  tiosi^uid «a ohaxe* tx«tn«f«r t^ jw* iMo eoai>l^t too poooooowi 
trigonal Hpjfrtiildid sty»ot«ret toooioioo tho eonploxoo hmim 
s<|iiiii« p^ettldftl'' otxtiotis'o poooooo a tmnd at 21000 en irith 
a Ohotiiaor at 17000 om % 
Dhe el^trtmijD oi^ eotra o:? suthenliits (IZX) eoeksHoM vtth 
bl«('y:iiOi^ l)«ao ^-e^s^xaiaohydo) o^difiatoldliM show tlireo ehaii^ 
txanofor bnada at 4^55* 5^ 2^16 and 54485 ma mA a 3A«RO anmlior 
of d ^ tnuiottioii lifmds mm mhmm in tatilo 5*4 vht/^ asro tht 
e)i«i«etoii«tio IwaAo of Ot oynaotiy emuid fn^ioaliiai (SIX)* 
Sbo lM»da avo eoattljitwit idtli tho ]^ f«irleii»lgr a»it#ioi baoHo in 
7 thio oariiOHBtat'• 
«f lil(i(tlii««h«tti jMwwlwiliohyto) ei«4taiii«i4tiii ihow a amilMr 
of idiaiao traBflCUr antf 4-4 tviuoitioa baodo vhieh axo looatod 
«% 57799t 397«« 55900 mT^ moA «5S10, 8^a7t «0(13« 19190 aaA 
14189 OK • JMonc thOM bM4a# thoio to onl^ r ono band vhii^ 
i s touad la oetaliidiia owinilog— of »i ( i n ) tat tho i«ot of tho 
iMKiAo am dtf ft i«it moA do not aateh vlth tho oj^ oottm of Oh 
Ibl 
thia eonpl«x ima m eeot<ia»ttfln mmhrnr wmmi tmm tti« stBdy 
of i*r* spMtVtt and MOIAX* comABetaoe* awoyaant* So ira 
MiOHBO thRt tliia hictior eooTdlnatloii aueliar hft» i^anltad tato 
th« aiillttlafi of tbo *<!* os<l>itiiJltt vltih tti^ mpfimatmm^ 9f th«»« 
th« 00 HA «^t« TVfloetiiiuMi apeetva of paJtliMliiin eon|»I«x 
of blflC tMopiMmo a>»eiirli03MLldi^ iQr^ «)<»wdiaBi»i(liiift ^^mt « «|o«sf» 
plMmnop mwlTmmmkt mmmnA 1 ^ paUUndlmiEi (tt) toici* Tho haaAm at 
• I 
"S^ -zjin «tt€ 557 i?5 «i «ro ehaioea trenofcr hm€» and the iwiifla 
at 28570 mA 24000 aa*^ aro {robabl^ duo to A^ ^^  "^^1« *®* 
« 4 
1« ^1« traaoltiotta raapaotliraljr* 
fht» ajEwetara of MIT) ooapXax of HaCthiopiiaiia ;?• 
cMa%os9a]4e%grda>9«dlafilsidla» doea aot tal ly vlth «lx eooriiiiata 
aetalMiAMi& flOGMaitigr or aojr o'tiiar kaomi fioeaatiy of i i id lna (XV)» 
I t Iff fMwIliXa that iildftni C If) iji thia ooBplax laijr ba aavan 
•aaiilMita « • lattliwlad Hgr i ta laf va lafl apaotva «a4 nft2«p 
fb« mw ajpaatva «f e«(tZ) oosytex of idaC thlofhma 
9«aaii%oanl.4^te)9«4ljnl«idlna at lif? la ^la iriiavaetofiatio of 
VImMM ^fmmtg^ irltti ^raft V ipalaaa* «| • t*290l % « S<»ff14ff 
i^ • fl^fn aii« ctvlAc tlia valai« of g anr^»ita • ?»1T?9« fliaaa 
vala«9 aiioir that I0ia emjfimt aheoli hanra all^ioy an alaaflatai 
lid 
7h« spoetm of ^so eonsJUne ta ]0n-3ii»e (as fxosflai jporri* 
<llii« oo.txrtloa) at IVt 8hoi# opHttloc ^ o to eoyjpor jmelmio CC^  '^ ^ 
wl"^ spta iJa^ t^wy "^ /a lato towy »oHi9 with < A > « 170 0. Tho 
A lOOttpoKMiit oi tl^ opoetniB ahovo auf "^^zi^liM oi^Uttliis 
Into flvo llaos ano to iiitYOi;<xi with At^ «^> <fO d* Zt aoeeio th^t 
tliofo «vt two altvsi^iio irhif^ X'OOBI.Y iu tho oupotliarpvx^ iAtt 
flipo 90i4c«* 
Tbo ttocea solutloa opoetfwa of tho conplox lo JMT>0 
ohovo tho ta^poTfioo »piit;tia£ ^uo to Cu '^  aixeloiio but uo impei^ 
l^posflao spUttingf ao {>b8oyvo4 la ehiiptoT f end It« fbo aatu 
ar« telttliitoifi a« toUovoi 
(«) nno aolitfiioB • • • «*Gff7 t19« * 
fho mtfiotte iioii«eit of Hifthto|li«s* iMW«lioaaia«ligr )^ 
o«ai«a&i&4iEi« olixoaiiai (XZZ) o f l i ^ s i« %41 iWK»t vhl«li ! • 
qplta «i9oot«4 fo9 tho li«Moooi«liift«o< oonMiitfval Or (IIX) 
vilii 3 uapitrod •lootM»aai» flilo ilioitlidi 1M 3m9f M^Xk on fho 
hmAm «f •pia onJljr t'oremla* 7ho values fto* Cr<KH )^^  Ci.» 
10 
for ^ (tl> eo«i>l«3£ io 9#63 B»H# whteb tii <|Ult« «Kp«et9d for « 
tetrahftdsml cHMaM^ au ^ « tmgsaetie ocMemats for i^eateeoox^lnatod 
tToa Cni:)» eobaJlt ( CT)t «iud aiOeeX ^11) &X9 5*9?f •^f^ '* end ^#05 
li»n» The momotije rsommit» tor mittt) fui^  IHTT) «re aoi«tti]|r 
A 9 ' 
1.1^ i. 
1« fmU Cotton mA Q» \ifllleiivMixif iyft^ caiood inAtvottte ehoaiolfsr* 
WiliQr Bootom* V«v DolMt 1976t |»» ^I5« 
2* l*ii« Fie^o* Idtxodisotloii to UemiA i ioia% 
HUoy Sastom* ISm Boltiit 1976 |>» 2^* 
5* s^K* Baoto^ilt tUC* Dita» V,^ Bum a£id %K* 3olial* 
Jm tia&Ts* SmU Chmm$ £i» i5i3 (1976)* 
4* A*:i»i'* Lovor* tiioiiK«aie oloetronle spoetiooeopy* 
Zaozic* Chor!i»» 4t 15^ ^^  (1^65)* 
6» TM4* 
taom* Chora** ^ 149 (1^7)« 
t» X* Voto««d«at t«iU JoHdw and ti» ^^fioyvola* 
^* laomi* llliol* 0hon«t 2Sl» 451 (1977)* 
ft* aju iOnit ar»e* l ita MA Y^I^ SHIO* 
OO«PA# OMR, Bon I t 1S9«>rri (1970)* 
lOtt ji» Xiowlo •( 1*0^ Wilidlaooiit Modom ooordiiuitloa olioMiotiy* 
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| Q ' . J « i 
HBAittMM X ? 
«f Hi t «oii||2ii«Mi (€MytiOP X« XI« XXX)* l«a«tAiiM (li.#«li * 
1 0 /5 
mm»immm^ Hm mt»l mat ( 1 mlMli ymm diMK>Jtv«(l In ifHieaacl 
iiaad «tl»«a witli t i l * itfi«iiia C1 ^^10 dil^ a&Jiinia In iMmom* lli« 
ii|iciitf>« w«i8 •tiiv«fl on mimt ^lat* for iilKiit 7 hx^A,Am» a 
^r«olplt«ill« vflt» < l^itala<id yhlfih vaa a'ilt«x«dt uaoii«d with 
•thfinol Mrrona t i n t * and «b«ii with hot IIVIIMHM ^cwr t l^«* 
ana b^^ «A In ^MMO* 
&« eo4i|)l«jMe w«r9 iaaaJijr««<Ki tli«la* r;Kiiar e<&Mi»staBe«« 
loxl •laetaron a^ln ii|^«e^a feinA th«RiDira wmmw&^A as ^iir«n In 
mt* •i#fMBtnl WMOjFMi* iifcw • I t l lattalillciiaft i t o i * 
*>a>m>tv to. »* » . » , ft. w. i«. a — oog — «.i *« 
Oof ^ ^ ^ «"^ % «o^9l«M« ant «l!V« t i l * ACMi^tlMiMia of 
tiMi iBffMnif as ilioiai I M MIUUI ^ i * 
Mill— miirtMiilMiiMi I 9 M nmiMP iwiinlwflrtaniii In nitv t^MaiiMMMB 
Mi|MHQi|Mr|iuMM| gni matimi'iifitt* «mi iiaiiiiaii''>n f vaiifliii* «i^ ttirai 
l a aiMllqrl •i>j>ioiili* M« dlnttlirl t&mmMm 4o net staivsiajr 
iliyftet tli« tmm •i«*tii»2ytAio n«;li«f« of th* ocMtMs* 
U\> 
^HW i^^  ^MI^t^^^WlBjP^V ^^^^p^^^^^" ^^^^^Bm^F^^W^^ <|K^^^^^ ^ ^V^v^^^^Hp ^^P-w^^F ^PtJ^MrlPv^M^Ht ^'^i '^^^Ws^^^^if f ^ ^ ^ ^ ^ ^ ^ ^ I ^ ^ ^ H F ^^flHI^^i 
&3a&i|««& vit l i «Hnti<m« 13it roliup cenavMHaiuM vioiat for 111 
Qr*&oi« '• siMi oi«ia«»i« vitli Oiif %9$ M^ 1 ^ ly^ i ^ Kg 
emfi <70g iiif* aoa •XM^p^lytM* Jaf^btrntfii 1l.« e^ l^oy eoivliMitaiMMi 
- .they maJT^stiii 'be reer.rded a s non- '^  - . '« 
/•l«««K>aart«a» 2li««« ««• ^^Mt/^iUe 0m»i9M0 w i ^ two tiui»«lfl«« 
eeosN^jmltd to •«0h E;«t&i ££ltik.* Slue Au^stiim 8tai>hc^xtd« «nt«v« 
•mm oooxdlmElioii sjiklMX^ e dli^i.iMftl«c oat ohiorid* iim* S!b« 
tte2iifir (k«l>xex i« n f i t •Jyte%riojijft9 «at Wm miX'^mr anft goia 
6c«£i^ l«x»« aara 111 ^imswt^^isfm^ 
-3 
iMil tmimm em MtmmmAm* tMo «i'*^  i^ tm4bm%a 
mA mm imatM «l 1119 Cii^ t IKm ( 4 f t>«) ("f^t ^ (<i()f S90 (i|« 
•m m (•) «r^ air iw «iw mm m^mmnmB of t ^ f*i«iiii»«ttBteft 
tmm Vil«» a«U«BSr' ]»UI M ) l i # M l m f|tfO*OlD « r ^ ( • ) iMMi 
fcv eur vttefttles of iMr«i«iy mfmm.% mAmm ani • ^^d • 
W O « r ^ C # iMMi f<v i«ara •«k«f« tut e«b«ni «itit tiMi 0«6 
«Miiii» SIM iMMote «« Ii9$ • 1940 waft 1100 «R*^ i a Itm UwmA 
1 t iU 
tm^XBo irtiifts on CK)fiipl«»atiaiu ¥IMIM appoev &t 1610 («)« 
1«^ 2 'v)t 1607 («)• I6r»!l Ca). 1649 <»)• <^C fv>, 1$15 ftt)» 
1650 (a), 165(5 ( • ) . 1655 ^B)! I65r^  C«), ' - I6^f uid 1616^K)} 
15?1 ^ii)t 1520 rn)t f l ^ ^B)» 155e <;w)t 1525 (if)i 15»0 C%f1# 
1500 f\t}p 151^ <a)» 155« ^w ,^ 15^ Cw)» 155^ fw), 15^ ?^  'w>, 
1510 <•)! 15^ 5 (w)t 1S»?0 f¥)t 1?ie ^v>. 4i«ipp9i«r«at aiaiipf«6T««, 
1?15 ^v5t 1010 (w), 1200 ^w), 1200 (a) . 1210 (»)• 1215 U)» 
ty.5 ^v) maA 1210 Cv), la th® i»»^ pl»3«««i vlish Co f tr)t Co C tt)# 
m (in?, Hg ( rt), fh (It) «i»9 UOg** resi^eettve]^* Xt 1«» 
th«r«fos^* «oiieiud«A that ttoardii&imim. of aU. these eietaX ioas 
%rith the two ait2T»«^ a sto^s aa4 tlie two oaqrisea atoms of tl^ e 
lt4Eeuci<! tileee plae^ esai the lijpuKS In fi^ -lX eaoM tiel»nre« af« & 
tetVB^eotiite iic%ii*>fbj!iet&«»ieX tioXeetsle* 
fhe far !•?• apoetm of the M«^  lb9^?al4eli2r<l«)lMcisi'ttAe 
oodpiexee v t ^ Oo* Cb« Rh end ft e^ iow teade m% I90i t?^t 1^0 aaS 
r>0 flB*^ ii^iili angr ^ tlie netel eiiamAim tntevMotlatti 550i fOOt 
550« ead 1 ^ M*'' vMdh w^ be lOie aotal fisqre^i VilirBtt«ui mtA 
900* 900* 950 end 500 OB*^ vhlali ««^ be the «etftl mtiwiMii 
tibmtlone* fhe aetei eaqrflm %ibx«itlQae hwre bean tmm0 betweeix 
422 «a<! 900 mT^ ta aetijr aetel «lie netiUU 
altretaci fSre^eoesr ie end bee been e eabjeet of intetvel* Clesk 
end wiUiami^ vojioyt thet no •ti'tenoe fttr n^t$ above 200 en**^  
i 0'} 
turn bmn found IA mmif^mim of hmmr^f hiAm^tmU m^arogm Senior 
itotiia • «(| 420 • §00 MT^ «1 5 6 
• • i^ igWj 305-440 «i&*^  
• • Klufnim i2T5 • 4 3 o»*^ 
- • p^Wla* iOO - aBT e«i*^  
iftiitfi irMdK hmaAm «i« litdA«i» 
itM ititunnnsMRs of in* «aayli«— of Ai (zi l) # t i (ll^ § 
Xy (11) aaa Jt» (IJX^ wiami timt of aU «ii« allalaatioa of ttm 
^ m p»«» of itM aicml (fateaa ^m3) «aft UMA ywnifa. of 
I Q > 0 0 
%am two iii««>««i AtoiMi ! • 2«nB«r toaa tda* iMmmflb ^m two 
Azgrl ttaor o;^ ys«a iiYatai* 
SOOOO iiWC^  • 3?:i& s««ctr..a iMiOds warn «niao^o« to tno •p««tvek 
of dlsteift«t ofltAtuNbNkl ti$mmtr^m ^^» i9Mid9 imam h9m. mmAffn^ 
#ft# MBOMMMMMM of fifffTtip#t irMttI nn uatiMaf MMMB to te *•«* 
to iMOIida igfiAKijm in wm «G«y|j«» «liie« iwptti«iit3jr i t MtMi to 
b« tho four CRsovAlBott OIMI* 
m^NOtat «ejv«r l a a^ iMowi sojtttiea «liwi • mmm&Hw^ 
l i it l« to;toM ooamupk BM •iMoxy^otA i«««t|iMt «oii»itt ot m htQtA 
mm hmaA ci moo mi^ ^itim U mttgirmuA to *^^^^g^ 
i.3d 
ViVDliiHi^ ^ »iDir WmA m& %09tk hmAm «EI %9S5 mT^ and 152«> «i*^ 
vm»m%ivm]^f mmvim * distovtmi «»i!fi<Ki9d»a ssm»»try* 'Sm nwm^l 
mi& Miyi^fm QDiKjplttxM of eo»])mp (II) oeiiv* imtm. wvspv^mA to 
to %^W^ ~^-^  ^^^ lirttnKitljOii* iimmwmX %9%rmmilkjmX 'OO«|P1«IQMI of 
Cii ( I I ) mm kao^^ tait tii«^ wm m lU^^ay dist«:pt«d tiiat t^ ior 
mm %0m fv€$!m(^^ otiflopaotiNrtiflMii in tisis •iivi»»fir«at» 
[(ir^^CtoCOJieQiiliKliis a fl«BMr ((ki<ll,|}^* ii^isi«t tait C^enca )^ 
•tiite^wv* M9i:993»fl tmmtm^ mms^m of Cta ( H ) sitoi* toanie 
at tsaoOf flO05t 1BS0O MS aosoo « r ^ ifiii«ii WW mrnum^ to t M 
tvniiMiitliiai Ibc'^ :^ —4aigrt ims^—iiV* ^*>^^—fligr M A d«y<—tiy 
tfioviac • 4i«tc»itia •^uam yXmiMr •tsuetmm* 
Wmmsamm • t a l ^ * d (kittoa at «1*^ Mj^ mrtaA tt)«l «o|imf 
( m eonya—f wit^ diateylai t«tMiioiMa 9p mtk dlAti^fttA 
octttiiiwa fl«ai« 0^k •9MBft^ F) • an MiiMBtt^r mw^frnw im 
140 
fi«;i4 it9«»M siiMitiXly «% Mmime mamsr iwewoA 19«000 «B^^ 
for jplHBsr tttA svofal 1$«O0D*tBtQOO iH tov e«t«tiiii«iA 
(aapomiA B000«11t$00 «»*^« "Sim Ma( ftiir«if«a<i«ti|««) titaRidiiit 
oefeniliex of Ckt (12) AmMTllMrii oer* allows «ii «baoit%lDii «A SOfOOO 
» eoti«ifD«t distox^fltt jpa«a«3P ntfueluvi* BiMtii of tiiv two Ott (XI) 
ioxm la isoomStiwtai to IMO oiilori^ iona «»tf » Jti^ n i^^ m mA «» 
of ^toianiitiiRi ( I IQ nam of aow avla t ^ ^ lUKtiiV oiOjr ottt tiatfi&i<aft 
•a«etw>ii» ABI ttM iippojdLiMSlo& of asaet o«t«iitAma. igrMMtqr 
«r tiia aii^ni fitlift %imi» aaiMNlvettle «»»f liptsAttoiMi « « t^ 
MtUffr aenglaalM* tianattiMi of t ^ a«A tyv* am vatbar 4lfft« 
«ii3.t to elHMWVV liaawit of mmmm w^amtww iMnAa awanng In 
tn* Msloii aiiava tiMar WOUM lia axj^ act^ A* 
g 
atoAiMn ( XZ9 • A «y«tibt aoatSiar ^«««MI o«t«iiaifa3L 
Moimilanaa Mi^ aki M M ailA valJMi and rttawMtiiatitOx Yiit'tlilii 
aaaaMma af ^awa aom^ laaMMi atiaif two liMiihi MBflMaafitlaK tte 
% ^'^ ^ 
m %.« <»(iii« of [m.C3^)J ^ tiMM iMiatfa ai>i!*«r at I9t000 
ftt*^ MOl S^ tOOO « r \ ton m (irz) oo»j^ 2«3( &f iKLsCfuiiftsmaa i^yai^  
to«i»ldiii« i s •wvvn oooz^iaate* staot two oii^ ifsiH) at&e» mA two 
iilttfoiE«a m i^M of %im Utt^^ M^bim tue ttxi«tt «^ i2e>rtd« loot 
eeovftiaat* wit^ liic»dliiB C XZ^ t -^« iitiiiet«r« of ^i« e^ B|»aLi« 
e:a9t IM oiM foetid mntmetA oev^m^mn vitti lota ef dist&vtioii* 
It wouM Ei^ w <|ait« « m)iE^ai«fat«4 «l«eti^Me m^mtK% vai«h 
lio^ not lie ar.«Bidil« to 9UBI^« ii«iiiisnr«ntB* 
nation wmS»mt of fowr* fh« •Jitetvcaile si^otsm oi tM» oom^ SMx 
#ioiA Is^ tfBls w%t#t d w i •tfutOM jgliffWi* •ftVYmtissw te •ABti »>*'*'>'•*<«•& 
«|0M* SiMi «i»«tnii^^ of mm m^mam plmamv^ (i^ ACa^ ) ^  mmw§ m 
UMi aft 0fOeo « r ^ tiikl«i% iwgr 1M 'tt|g -^— ^A|gt MiA • hmoA « l 
9O«0O^ iiT^ w&tii • mmmmmt «t 3^f ooo cft*^ of m^Haem tmamtmt 
• • • • 
MwaOMAUm (11) 9m0m of 24ir«««ilac> •tUgrD vfAtim^ ttmm 
A i C\ 
trttnsitliom iwid ooaoanAflA t i» t %m mm»lmm w&mmm m^^»m 
ylmaxet fi4K)»«lBsgr« '&>• MiKi*uzvuv«2ii«i)9^) bunsiiiiMi ooii|^ a«x 
#io>is tMimStt ««35530 C^^^*— ^ S ^ » ^**^ ^ ' ^ " ^ — ^ S ^ » 
bunftii Aim %? d«« tKtmmi&a wm not oiNwvttd* 7t i&igr %»• tliat 
%• aiattaelioti lMi|ii««ii tmnm %to ^i^mk of lMHnA«» m 1^ « «fMMi 
of (h^l^i^^t mas* io a bfiiii wmmoA 19000 OBT idtii an «K«iJio» 
tl&a oo«ffiM«iit of 290* w^ dcih ii«i iMVii Mitticata MI mmm^ Wm^ 
otnor misttav mrnmar )MUBA« iamr* iM^ •iiiil4pi»<t m «^ MnB« iMMif•» 
toaada* 9 ^ *imt «»o»lta»t«* Iildtti|i (H) mmi^lmt of ma 
(f«vfinnaA«liarAa) te<w«ii<Iiat mmvm a aMriiMV of iMiiat oat of •^^liMSk 
t£ioa« at ?9i00t 95735 am aaana tvanafav «ni otttaia aagr i t 
aisMd anaiva tmaafav aaA i -4 tvaaaitloa tMnfla* 
HiM alatlana I Xfk Hilifiaal* ***M it iggyi acamlax^* n i^litfi 
aaa ajMlA iMiAawft uolniiaftiiiji ataastaia i # t t m a tMa all amylUin 
hmm at HOOO anft a^ ooo aa*^ ^mm mm iaaiiwii»|a to tiMi 
14 
ooa^ plAx v i ^ tt4t$HKrvt^tMil£wt«ltM|joir tii&ws t iwM iMiai^ 
50O09t 1*000 out ffSOO mT^ waiiSl «i« iwtn in i %» %^^<—^A|^ 
man t|^<^f—'^ A|^ ^mmlt^gm wa»me(W^9l^m H M #;i«tiiiife (IV) 
ccis|4@^^ of tiif«M»iei«^aidL4«i and ti^mmi9eaAnm*m .sm»%m 
hmdm iA WM 2«si6ii I900*1<m0t fHOQ i^^ lsiaOt ^I^KMIi^lO 
il«ate of «li« two ilgiiHai»« tD« •x«ttif<D«&e »|)«e%e«^  of iflCII^* 
f>wii«««l!f«ly« ^^ «^ «3««f^ f@i^ e iU^Mitf» of BlaMmm (Xf) «««i|tiK 
«}f att«%l mm%mm H»mim$mmi?^ mmi tmm %«ato m% 41790 Cn^* 
HHiO (•)» iSOOO Ci^  mA i»m (if>* ^m ^ J M ^ H R (Xl) I A i M i 
iuiiiiil<i I I I 9iM 4iNi&ffAiiMiKi(i wilf) teatMSMMferHl aaNMr ef li^uBii* Stw 
JK 4HB|l|UMk ^MgMH^^^y Vb^j^uyM 4tedli^M tt|^^ jH|^  ^dift^k^Ci^^^h '4lMteuWft^tflff'''^MI^k ikfe^^UMMk ^k.'ttfe^l ^b^K^h ^b, j^^^^^^^ 
iMwis m wMm^ ssoaOff fi^io «K*^  wi^^^m^ im tmmit^m 
•iwiis ftv» iMMte i i t i i iot f M 9 « iTSacii 9^00 mA mm* fm 
\ | | - Af^ni ^ ^ 4—A|g* 1 ^ •lMili»«&« 9mtmm «tew tlisl 
liMi ffiiititaiiffi C2VI waitibnni I M I otttidMiiAMilA I^M niJiUbMiii f ivi 
1,44 
}mAm «t m^U t9047t Srt)$S «n« 2lb27 mT^ wHittH do IID% tcOi^ r 
a*^ %m% %i9 four <^ i3>orid«»s eaoxdixmtv wi«i tt«« pXii%iiiu& onfl 
t^ M iS&miA eoofUxmum mm ft t«tr«A«Eitiit» iK)iiiruaetioiMa smimni^ 
s&m.i;aa »2M%i»m' (IT) oet4i«*«oo3!diKm««» 
i;a« &«giMitlo mommi^ i^t nam d' <su|}«JLt (XI) au^uld lie 
Xo%i«r lo:r t^wmoAT^X otm^immm (4*2 «• 4*B B»tW> axid al^dmr for 
0e«ah«clf«l uxMw (4*S • S*^ B*^) iMisttiuM timm i» mxaXmr crMtsl 
eo»%»ilwt%iciii f^tmttmuAwui 9trtietki««* fni® •n&ttM ^ l<mmr 
tGV fi distctvtad 'imtr^iiAmn tm in eoba2t (IJ) IK»I^ 1«IE; dwofilHid 
tarn m»9«e (12) OOA^1«X io distorted aqpamm i>laa«rt «DA 
Jla«aM i t s B«gtt«f«ie isotsi«at l» U99 B»I4 ariic ca ( t l ) eoiMpa«x of 
fUsdunOAMiliit mXm imm M-m mmm urcaiMr ^  &t t M wmmti» 
ift%i«^  im i§il%m a»v« ItM ita (xxi) oem^ciiMi of i>*tea.ldtii*t 
t»79 MA 1»<|ff B»IS» MMypv^ tt^ MOjr* 
tut imaiaiHi mtif&w^tA tor mmt^ii^mixi^tm %1m Ifi %!m rtrngi^ 
oa^ l^wK witii bin ( £wtt&l»&9^9) hmmi&ixm heum be«ii v«eof4«4 
8^ « 4f*JI075l e^ • i{*0i6| c^ « j^ «0127 giving « ^ vaatt* of « 
tawi S*09 siir«« an iiiiitfttiiMi tiuit i t HMT ^iMt •VSmt ot turn 
9»mmm « l UK «iev osar %n» * # ir«2iM» ef 2»9ftS9 «ai «*04O4 
giirti« t>%« ir«3»« of s awwrai* « 2 * 8 ^ * XlM ealgr iafosct«l|Mi 
WHtiH #MI 1M dMMI f»Ni H K W««tMb t« tla« yfWMttt* of 
tm tmmm »ywidi»m SIMMTIVR of ^m mm^lm sHov tii* 
i, '1 \> 
• l»l itUiw ^ 1 ^ to V^( Z « 1) anoittt on %£m & jwpl of to^ •jp t^fieraB:* 
mtVGSimm «vt involved in «^i» inii^«i^iyy»«riJit ^i^Uttlog tet i t 
in <v««gr d t^ len l t to d«otd«t vm^hmf %w % W M iiitroiD«M aara 
jg^yttdijam nxt»jem»0 yiilm iiao lM«n wmA imr9 aa « (io;Lii«iit U9 
anar ox' «:i«m 6Z« of tha linaoad (C « I I*«xl0 • ^^« iruliaa ^f 
•oltttioa aHoifS ngitia nam iis:fif9riixm o^ l i t tu^ due to Cb^ isaelai 
( I « 3/2) wita a eu^«n&i|»oa«d i»&i«rly xvfioaitaa stni«tu3f« dvm %o 
Vm 9»U%Um of Ott^ ^ aaoiai (X • 3/3^ wl«i /cte '^^ Cfe^^ of 40 C» 
la t»4a ei>*oti^ ti^ a ej^ nl^ ctriif^ tiua tii lAf««t t.i« ovesaiiDot UZMI 
and 1}«<»ta)«« of tiM Une bfritidaniag at low f ia ld 8l4la« t M 
o^eranoot iMMuaa esojpa ipy(%4.a«at« 
sioaa tm aar a«aatva iMeta not ^aan »ieoxdad at iravy 
|0u f lalda* i t oaa net tea e<sJie3y»d«a i#siatiiar tha eci^ t^ aiBMi 
i^2j^a]?le ox* apt C'Xaiaa la i^jvandix t)» 
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1 , »•(», &«flagr, 
9* K* ii^««&1iOi X»ry«y«d aiMHStra c i inpxcsanle euod oocfdiimtion 
^Qun Wia«y, 1^  ]f©ife.» t,63» #• 217» 
Immm Civmm^ 4i 3Sr^  (1o65)» 
S« Jook lA x>@aar)ine4i a9 j ^ 1$0« 
J. mam* atioi# C3«a.* 25# 158';? (1l65)» 
7* ^.J* X«a*f ^.A* Dttxi&iii sod a»J, i>ia^i», 
J» 0^ «&« Slo«»t 1577 (1962)* 
J* AIMO* CMto«t 40» 84A <ti6B>, 
«^ 0i«B« 8o«i»t At a041 (I9i7)« 
1t« W^h^ Cot^an maA &• wiaKim&iu M&vmimSL Ikmm^xiXt OMiaistigr* 
MUM^ &mtmwiih >^M ^ 2 M , l^fi pM 91$* 
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13* «^ GoodgoiM and y* ^oimt* 
J* Coiiu Soe.t Biatoa, I t i 1680 (1977) • 
14* Ji**^ Cottu» mA J*^* UlM* 
too US. (h«Bi«t i f 917 (lyfi?)* 
IS* J* IhMfpiBCin and dkO* W«at* 
J* Ct«r.» 3oe*« 1$% ( 1 9 ^ * 
16« 3)*r«l« (toodKcia* ifiad ?»«A» (bt^en* 
IB* X» Itoxwttv anA D*l^ ftao4«iiMit 
1» <Sii»» ie«»» 8790 (1|64)» 
1^* 3»4 t»aii« &•»• a««Rit% waft OMluvivovlif* 
4«0O» laoiv* C u^ti»» 7t 89 < 1 9 ^ * 
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£4* 'JQOii Hi rm.0r9iW9 £0« «• 841^  
aaSi^ aiu J. Q.m»9 t^, 7% (1 ,74)• 
^ « F*^« Oo«%a and *r»jr» FitieikXtr Jr.» 
DadUa «!• a » » . > 1 I ( 4 t ^76 (1979)* 
IMlttii ^» CtMft«» | 6 ( 4 t 6f9 ( t^7tt)» 
90* J40. Jain «nft '^•C* Jaiiit 
^, & » « • niel* CQW, K . 2 « 5 (t977)» 
72* Oar uiM2)>2i»iM4 Motats* 
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g fi A JTt ^ B * T 
Iraon «yiith«^90d for tho first tteio* This eoBSjioimd mUHlee tiio 
b&8 (fkirftaraldsl^^s) boneidlae eea not &ot cis & totrmdoototo 
XissmA for ono nwtal lisu Boirovort thnro to o jpooMMUt^ r of 
i^% fomotion of ditHffle ooiaiiloaeos with two laoJUmuloo of this 
UiNod* It vMi* theroforof thoiicjit iaterMtliii; to otiady l^o 
ooepJteauitlou of thda Xl@ittid« Sfho co&phSKms with Cr*'f Co**^ , 
Ml*^ t Ca*^t Zr* .^ Ita*'» C«* ,^ Ir*^t fh** and IDg** voro 
^Oiisrod fettid ehaTectotrlaotI with oloiaoatal eneijfooot molar 
oandaotanee* isa^otlo exxMnt and l»r*i olootroalc and oleetroa 
•pin rBOOoanoe opoetro* 
Sho Botol oalto uaod woro tho amm im dooorllMid In 
jroittoiio oh»s(t«Po# Tho Uomd was igfiithoolood In tiio omo 
voro 
nlM jroyoMi Ukowloo* Tho iihar«leo ohinloftl otn^oo ««ro 
nndo no doottiifd In i^Ri>toro X to !?• 
SiMi lAtMMotloB Of \A» (fwrf^ ttmldohgrto) p^j/bmi^UM 
dtwiM ¥tw c / ' t CO**. iii*«» on**, sr**. an*'. Cd*^  l^ * .^ 
tt^ and Oo/« 1 . 1» «>. BOW ratio of m « » » » tgr «•• 
aoioeuXt mkd honoe eiJUL t;h« ohlofl^ ioias mttumhuA to «h« 
aetaJ. i<m« tu their aaits am v«taia«d la tlio eoiapl^ acea also* 
The txmplmitm do not dioaolvo la any aoXvint axeojpt vlth 
(Uffletilty In dlnathyX auliihoxide* $he m»l&T oQa«Suet«iio«B at 
10 ^ If dilution in this oolvent ara ef eti«h na^ltada '^ lat 
th« or*'. co*2. si^'^w**. »*'. ca"*. a.'*, a** «>« no/» 
se^ ^ bo x«(e;ti3?flad aa l i l t l i l t Hit 1t1» actiaJUmtfOlytat 
nan-oXeetTOlytOt IHt non aXaetroJ^o* It it mA 1tl oloetrol^oa 
riMipaetl'voljrt vhl<^ aaeiis ttet 2$ It It It 4» 5t It 4t 3 <md 
1 n&i^tlve lona eare iraaant inalda the eoordinatlon a^ liara* 
The h£md9 in the l«r* »i>0ei%T&. o£ hi& (llii^ur&ldehyda) 
p^phanjXoia dlaetlna ottn 1»« «iaal4Saed on tho jpattam os' ^a 
aaalsmonta of 2%ix!riaraX aeatata^ vhava "^ C% V G • 0 and v' CH 
out of tha plmk9 hmAim oeoar at 51lK)t 'GO^  «iA 74$ mr\ 
Sha othar ohayaotaklatle tmma ^moAm ava 1050*101$ and 680 mT^m 
Iki Ilia Cliir£^«ldah!fda)p»|i3ian3rl«ia dlaaliia tha ^ Ctl la aa«i 
at 5110 (a)» tiia ^^  C • 0 at 1$4$ Cs) and C^  oat of lOMfeO to«idtAc 
at 74$ Cva>« itatdaa thlat Hia othar oiianMit«riatla tmmk 
•IhratlQiia ara 10$0 (a)a 1000 (v) and 80$ C a) OBT^* tha Ma 
<fttxAsrald^harda)p-ph«iyl«Mdl«Bliia ahowa a ^fty atronx bmd 
at 160$ vlHi a ahouldar at 161$ mT^m Xhla hand la C « IT 
atratohlae Tlhratlcn, 
A p "J 
(ki eoaplMciititti a l l t lwM Hoi^ ls art pttrfenrlMdl* fb« 
v> C • H apiMttra at 1640 ( v ) , l&tO (iNi)t 16$0 Citii>« 1610 (••)§ 
16«$ (ah)* ISOO (v«)t 1659 (a)t M O ( a ) , 1600 (m) t 1600 (ira)t 
1665 (is)» 1610 (ira)t 1645 (i^)» 1600 <ira)t 1650 (v)t 1600 ("va) flfi^' 
ta tho ecmplaxaa wi: Cr* ' , co*^, m*^, Cu*^ » Btt*^ » Cd*^t I r * * t 
Xh** and UOg*^  reapaatlvaljr* tha ^ C • o ©iJiiaara at 1935 (•«)» 
15C0 (ira), 1500 (va)» 1509 ( w ) , 1500 <va)» 1495 fB)t 1500 (w)» 
1490 C8)f 1500 C'va) <» ' lA thaaa eoaidaxaa raapaet&valy* thm 
othar fitraa rtos '^ ^tsration banda apjpac^ r i&t 1015 (v) i 995 <v>* 
«ma 750 ^ir)t 1060 (v ) , 1040 (ir)t 735 (fi)l 1060 Cn), 1000 Cia)f 
740 (ia)t 1020 (a ) . 980 (tt)t 730 fw)i 1070 (©)» 1fT05 (ire)» 740 fva^ 
1050 (a)t 997 (tra), 745 ^va), 1065 (» ) • 1000 (va), 740 Cva)! 
1060 (rtti), 1K)20 (a)» 735 ^w) i 1060 Cv)t 1000 (a ) , 735 Ca) « - ' ' 
in thaaa eotspXaKaa ra^paetlTaljr* 
time Hia Ivr* apaets«l atHsdn^ aa fliiaii 19ia aooraiaatian 
vlth bolh tlia oitvoeMia and itwo OKgr^ aa atone elsaltaiMMmaldr* 
ftowavart eoordliiatloiii vi th ana aatal ian M a l l tha taiiy 
yeai^iina 9i ^Sbm JUUEBU^  ia ataytoaU^ iiypeaail»l«* Zt m^ tw 
poaslMjr IM Hiat thaaa aaaj^axaa ara dlaatle aa<S a g i t« i ate» 
•ay IM aaeyttnatlng idtli tua iiltx<««a aa4 ti#o axy»«i atOMi af 
two d i r fa i« i t lACMid aalaaalaa aa abaua balaifi 
»/9 1^2 
6J 
a«>d tnsasltioa isin^ la whieh are istvm w^Xow t* 
Xho voino of V ^ ts«aii8lti«n fii^vs dlTaetJijr the ezyatal 
field m,wey 10 q^ fxom vhi<di tlie iriUtte of iatwoXoo^ronle 
TepalMmk psitmmttaf (B> osar iw oalctalatod uaSniE %h« toUowliie 
felattonirtil^t 
*fj^ (f) ^ ^A^ if) 
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm m j ^ « 5 
s 
Wm 9amttm «f Or (XXf) oflnpXtx vith Ha (futCttiraiaahyda) 
p^lBlbmi^lmm AUmaa ahow a oMdMr «f boida utiioli ai« stvaa iMlair 
vilb Hiatr aaiiffBM«it«« 
4081$ C.U 
50t7O 
a o ^ ^ 1 ^ (J) ^-*Ajg ( f ) 
10 4 
H • 1869 mTU a • 1i«»9i f> • t # . 
flic eolMilt ( n ) MBjpUx «f ^i8 (SwrtiUf^4Mx9^) 
fmi^bimylmmJLMmtHaM M « B « to I M f ive ooof^ttnutc as ^wrioitsljr 
ihcnn IQT l»y« •pmtim aiw! aeSjor moOimtivit^ Amtt^ fkm 
T^ltotimm mgmtgm ar« iiico BOro «l«»9 to tlvo eootdlnato 
•tmet&ro alaeo tlioi<o <^s*o tienaa at £3990 aaA 16000 Oi*^ aa 
4*4 txnoaltiaa temdo whlal) aawa to Ho <ii« to tho fraaaaeo o<f 
£lva ooovdlaata aiwelar In aoUd atata. fha otiiar teii<ta aim 
^9 to eharga traaafar* 
f!)o nioleal. (CI) empim. of U a (£iisfiirbiil«^(ta) 
l^i^ima^liooM diiialxia ahflwa a iMad at SKH08 en*' v i t l i a iriKmidor 
at 17544 OR**^  laddLoatlag 9^fmm pjfVsMUtoa/ atfnetiira oat tba 
Ola ( IS) aoBylaat aijowa a anslaar «f ^Suatm tvoBitfar « i i 
two 4kd twiiaitlqii lm4« at fl^ai «iA 14899 «• • fisaaa 
twttia am IOM aliaametwiat&« tanAa af ootahairal On ( tZ ) , 
QMI •wiiia^wiai g»ialta lalioata ^ a t i t ittiMAa Iw a n t « 
ao^Mlaata MMptMi li if t t a t i a t te t l a Hit aeltd ateta tlia 
tut t ia lKKl4diMi laaalta In tba anlHttiawMHit oC oaovdlAattiM 
MMiiMHr fiott n*va ta alii^« 
fiM ear msm^xm 9£ On (IX) eotiplitx ihoir m i^ MBttat« 
•TiuMtyy aaraiaiid Cu (IX) ion v i ^ to^ wtwaA stat* mid tliA 
ldr«0«ie« of muilamm eaa^Hatu aftjuM the ymMe of lowect *e* 
1» 2mOfj5» i t iitty !wv« «JLoagitt«d thmM.0 ioronetiy pxolM&lilar 
9laii4P&t«d iboftMe o«ttah«dml •tzuetaro* 
SlM f70e«a pgrii<li»« aolntlcn speetm of the eoMpXex 
1» ^ e dmittotezletie ei^eettu of halKSe bvidfilafi ta the 
ooiaplex. ft ehdtie epUttliii; into tmr hsfpesrfine lamnAm vith 
A &ire3f^ e^ of 150 &« tt shcme 210 aopeorl^ pQrf iae heode* 
fhe apeeti« of B» (III) ooaplex ia qe^ iite taufeaoX e^d 
eimiijm » hmd with R^ « 2»1$2 end s^ «^ 1«955 elidms the 
iKvexiMe* *ff* iraOise of a«0B6, She epeetr» ie not aneh tafMraH&tive 
exoept thet i t ihowe Udit of mM» i|Mntiy» 
She MMMtiA ««Mnt of heieeoowliiiated Gv (XIX) i e 
5,9i l^ll, iddtidi i e ^ t e «^peeted (eee ^lai^ter XH), fhe 
MflMtle MMMte «€ On (XX)t Be (XXX) md Ar (X?) Mre 1»iit 
t*i9 Mid i»49 IWM* Sheee eve of ^le mmm epder ef MMBftitede 
ee eeea in fftmimm ih»jpteve« She mOae %M aitfcei (XX) 
ecnplex i e 2»I1 BwX. fhie ie Xeiier tlen expected tm m lP 
i b U 
HUflMtio aownt for nm^HmmotAiiamtm ooliftXt CfX> is 4*29 %^* 
flbdh • !«# mlatt tt«ar iM facp«ot«4 for m fivo ooovdliiAlo OOBISIOIC 
ao ^ o mfcliioo for totzohodraL ind oettdtodzml, oonploxoo hacvo 
tiMa f03?onod to Uo In ^ « x«ia£:«« 4«t -* 4*9 ^K mA 
4«7 " %2 %IU roopoeti'vely (eoo ehiiiitor Z >• 
^s«vi«r» iiBistoi^it t^6i p» 3*51* 
• r,A# foxiKSJi ©aa a» vaikiaocau ;',di?aie©d laongutile ehunlatify. 
CooviS, Ch»n. Hflw., 5» l^twfri ( t t O ) . 
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A t - i ; 
1 i{i 
^of i^'yt'iln« ?S*eiirtexai(l0bir»le;barigi4|ja0 }yu& not htmk 
€^ithe0i30d eteltdT im^ IMOOO the pr&mat day ehMloal llt0T»-^r@ 
do«« not tlM& m^ r«p«rt« aticmt i t s eyyttheDlo ^id eotnaQt^sentlir 
about It© vmpiMSi a*oy»a,%ti(m. Rcwwor, itfter tb» etwdy of th« 
eonptexatiou at %hm ©>ii3.f Ims*® oaatt^luttig thlojti©Q© aa^ 
l^r*\;ii*.JU!0hyd©, I t vfc.0 aa^ - .-wral to suHy li eospaiiaM© Ilijmd 
hmiM4s i-jTt'ttn© aa cme of I to coaotltuaat |»'-rt8» The present 
elmptor doalo vl th th« iiroDcyr.tiQtA es It© con^loxoa v i th Cf^ *"# 
1 ^ * co^* irt^* c«^^» ^ • ^'** ^^** ^**» ^ ^ ^ ^ '^"'^  
imd i ^ t r olniS'iietwrii^tiofik vi th ol^iaaatftl mmlytm&t d«eoi9poaltioii 
t«iai>«»fttt»re» WOIMT cemai»ctaar#, !3iiiga«tle ttonaat. th«swo^«^irt««trle 
ea4 aiff«yeatial. thotrmX eii^l^raoot ^ (^^  l*svt oioetvoate im<l 
7lM natovinl* aa^ iMtho^« as« alfio tbo notho^s of iSm 
pr«iwBr»tlo» of tiio Itt^uiA aiul tho eon^lesies i^ sre the «{asQ &fl 
^ i m i la pfwloua eh&i^tosti* 
A r-j • 
1/U 
ThiQ oX^mmitid. aa^Skl^ma £oTt e&f^ u^fi* '-.^ro&sa mad aitstHEin 
•how ^.rt the iataTBetlon of M«f pyrl^ia© ^•eas^x&l^ltihyde) 
beiuttaiii© tdth Ci^*. F©'*» Co^*. m^*, Ctt^*, Bn'*, !&'*» i*d^ *g 
Ir**", iis aad in tmkmm islaoe la th« BO tar ratio of 1i1# 
i>l»fpp5ryl<?iiae<»^ «-«Brt>oa»lde!il5r4«) D^eoEldljsto la a aox^ftmetlQaftl 
ra lcM>tilj| tiiid e«ti imt ao t«tzikdkmtate to cme r-ieted to» »8 tiMi tiw 
ph«ayl tUui® of 13ie i>«a»l«Stia« piapt UT@ ^tai)%&d ia such m way 
thiit *me SIIM: ita© fitit tuid th® othtjr sit&iUf?® vertte^d c^er It 
bTirMrlofi the tMO ^aaEldUic nttrogcna ©tora® CIOO«T lor ccordlliiBtloiu 
fh« raolur coaducti«i©«« la diraetl^i awXpliosla© &t 10*% 
dllutlQa lAiow thf)t tho89 OORI^ 1«9M« ax^ It 1» 1tl* aaut 1*1« H'^ v 
ooa* noil* II2f Ittt 112 ana HI •leetroiytoo mA hetve ?• 2t 2» 
It It 9f ?• 0« 3t 2 and e eli2osi4t« Inr t^aa «^o eoo7€llii«tiQB 8|dit)«» 
fh« Infsn xvd ^paotni of igrri4ta@. ^  ahow a • 6 and C « V 
atvat^iBff Yilnmtioaa at li6b • 199O en*^* whleh am aoaalinaa 
doablad on tha low twmmmy alda aoid thata la eilao a iMad aaar 
1900 ea • Tha Tine ^vHwaHoaa wHieli a«a Cff daf oi«iat&ana ooeur 
at 1200 (a)» 1100-1000 (a)* 900^90 ^a), «iid 71D Ca) aM*^ 
lb Haf pyildtiia %«ayiia3nadal^a)^aa8tdliia thaia ava faav 
C • H tfroopat two of tlia igrrldina rtne and two of tha btaftldlaa 
i f 0 
jpart* ^^ h0^ C^ » IT fif -tine biamidliMi pRXt absortis at i620 ( ts) 
«B*^ Sa th« Ui!m«# The ^ C w i of tho ystlh%Xk<i purt 6l»aoYb« 
fit 19«^ (a) tiud 14B$ ( i l l ) * T!i« sgrri^tiM viiur vltratloiit or 
CU defomatloiui oeetiT at I2t0 <»)§ 1085 (a3t 10^0 (»)# 850 <iHi), 
Bi?0 («) t 720 C«), 705 <w)» 665 f o)» 635 <»). laad i l 5 (») OB*^. 
All. Of t!»i9« vitismtioao midoxi^ «^ohtifig#a tn fi[*«fiu«iiey 
on csosplAX foumtlflo* fh« -9 € « if anid taao 9 C « a appwr at 
1625 Cw% 15^5 C^«)» 1555 («)# 1490 (v«) | 16a f«>t 15«5 (•)» 
155^ (!3)» 1495 C-VB)! 1625 (irs)» 15l5 Co). 1555 <»)• 1485 ('»»)! 
1615 Cv0)» 15B5 fv«)i 155f^  (v)» #75 r w ) t 1705 (v»)t 15^ 5 fir»)» 
1570 (ir«), 1460 Cw)l 1700 fm>» 15^5 <8)» 1565 ( w > , 1485 <ire)i 
1700 ( w ) , 1605 (V8), 1575 (B)» 14«^ 0 fir»)i 1700 (vB)t 15^ f^  fir»), 
1570 (»>• 1480 <ir»>i 16a5 (nan 1600 Cifii), 1540 («)# 14^0 <ir»)l 
troo (B)« 1605 ( » ) , 1540 (»)» 14«?0 (%»)t 1625 («>, 1605 ( » ) . 
1540 (¥«)• md WKJ (•) m*^ ia ite« fstm^mm of ci^*» H i ' * , 
0 0 ^ . irt**t Cw**» Ha'*. la?*, Jl*^» ISr*% * l * * «a(l im'* yvvpoe* 
tiMPBljf* n ia t l»« elwif thftt tlitir* «r« p«r^x«}ttttoii» iji %hmm 
alMMryttcMM ana » nan «%iiMa« iNk&6 appwirs in th» yteion «f 
154(V19TO i » • i«aM eoovMiwilioa at a l l tiM f m r aitiogm 
fht thaxMiKM5Mra not of lueh aoa a« tlia txptetBd )nK3k«a 
eoBpoaant* of tha aJL«aa« aia 2 ( 0 B - ^ ^ ) aaA ona il-^Q>^>-» 
i^iUfti tfoalA «i«4ai «k«ox««laat v«ie!i« laasta of 5l«ao^ mA 51*471^ 
vaapoeti'vaiar tad to dataialaa ^ l a b of ihaoa two vaa a l l idaat i i 
rr.' 
v i U not b« |^ CM«li»i9 oa tho iiiuii« of ooldr vU^t 1O«M8« fho fCA 
eiixira of tho s^o i^lttii eon^oac ohowa doooaposiviom tHttwotti 
385°^ aa^ 470^0* fhl® shows ^htit th« eonplox t o thosfMO.]^  
<|Hlto stabXe* Tho total Xt^ oad looa with oon^quaat foiisftttOKi 
of r^ iDdlun Eiatcil. %dil oatalX Xoa© of a2.ni^'» %© ewrv« showo 
& Xo»® ©f S5»tf-- at 55P**C. I'h© "^ f A curv© of ^ i e eoapXox ohoi^ o 
an oss^t'i^ifate hunp s t 5?5'^ C vhi©h ecy roproooat tho XOB» of tho 
Xlijtm?! fiiia th« ehloy|«1o loaa. At 65f^ r^  ther® 1® a iBrm mxH 
<3^it» #i&rp 03©tl€>wilc po^ which Riay bo duo tr» fho oxltotloa 
of tho netal. 
i'lo? t;h<}ino«?y««i of the paXi(adlu»a coni^x aiao looo not 
show aiiy lJit«T©«tla«j s'outers. 1fh«s xt^ jAd rtoeooiossttloa atarto 
froij 410*C but dooo not lo8»d to metaXtlc palJUi^ ittr. or paXladiuit 
03d do 9vmi ii^to 640^Ci tho iMxlisiin tO!;t|^ 3»itt»r@ tipto %ihie>i tlio 
eoBpX^ K vao hofttod* ^ho oHo* %rt* Xooo l e $%if vheretio tho oftXe* 
loa««8 for tho fovantlOA of M or INIO tro m*3 »ad 77*4^ roopoe* 
tivoX f^* ffoiioirar ttm f^A fil<voo ooao Idoii of tho thonmX etalilXttsr 
of tho eoMplox vhidh Msr bo duo to ehol»tion* 
$ho thoifaogrm of tho plAtiaetti Ctv) eoepXox ahovo an 
lafXootloii point ot 3y> C and WS^i^ \rU Xoaa vhtoh rmy 
eorrooiRMid to tlio vt* Xooa of otth^r iC^n^}^ (t!ioo» vt Xosa • 
26m<3$y or » - 0 ^ ^ ^ * (thoo* %iU Xooa • sr5»79*'). Th» Biaxlnnn 
olMOXVOd wol<ih|( loaa l a Bt»rW at !^^C vhoroea thoorotleaXljr 
eaXeuXatod vatsht Xoaa for total Uir&ud looa &o $%89l and for 
1. / 0 
f3@tisil 10 l@ft as x@8iai«« 
•ih© 9l,«5laraate spaetrs o f ©'trofsitiB ( lit) eofopl®* ©f 












sipaetstt ftlnUar «o thoM of t^iolr eoss«8i>oiv!lii£: MiC XX) emplvx^*-
stoDA iMith ai« 4 asr«tiM8* f!)e 8i>eet7m of f yiBfttroa)^ | ^ !«t« 
1J?500 oo**^  *f^<G) -^  ^A^ 
trior fwT^ ^W*^^ ^^  ^*1« 
25100 on*'* \ ^KJ^) <—^A^„ 
V i« m 
i?5400 —'""^  
The aHov© ti«^0ttlaa8 ar« -mJEwd! on t*^ octa*ici«Bpal ©o^oU Ih 
ouf eaoot th© np«ctni of Iwn (ttl) etmpijox of bloCjpsrTidiijaO" 
3»ea3't)oxaIdQisy<l«)beiuiii41ii0 alao oo«m to be chay^toil atie of 
oetahod»*l iioonetyy* fho f^osi^aesoats of tho neaAe ta C^  •yesaotry 








Hhm oetatlMdittl eoi»i« (XS) mmg^wimr sheif HM f oUewlaii 
t h n o haoAm <!»• to diffavmt Ai>4t tiiMiA%t«it In mm of 
[^ •t«tO)«]' 
4 ? 0 8d 
'•tati*! a t about gOfOTf* C B " • I'he a|»p«as«ae« o*" ^ « '*^'S ! • 
GoutToir^iToli^* Si3ne t i n e s i t rm^ be aome iirlbvi»Mc3i3»X t fenal t teKi 
or ratoy l>« <fuo to tho l i f t l i m o* degeaeracy o f ^ |J f - ^ l «v« l dn* 
t o 8*Aa oybt t eoopUiMS or ^ lay mynn&try or a two oloetsym 
^ 
; « t « a l l ^ t I t laajr ooly IMJ e ^ j , tifea<l t f tfi© y£it lo of 
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*A«<?> > ^ 
IS 
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Tsasre tmt stlXL t l ia !3j;>ae%im a m uoll, tsad^ntood* The a iek« l CTX) 












fli« two d ^ mnott laa uaaA* mtm to ^ <3ti« to tho 4i»» 
torts<S trUiQiaaX MpgnMaidAl ivtsiietiiipo vl th C^^ •srwNiti^ whii^ 
Myr lie anslKiied to « -^<— • «ad •*'^—•• trmolt ioa* looi^oetlirolar* 
«oi«ito«r la t^3 ruug« of in»0oo«.i4»OOO em *• Xt haa o^oia z«porto4 
that t'Mi dUd tT-^ i^^ iilOia »MMI i!te« to plAoai* f l«l4 &p|t«iii7« goaofmUljr 
»t htUhaT «a^ sTSy (e r^ooad tj»OCO OR* j« the Oii<XI) eonpLos 
Aooosilwd h9T9 titmiB « bioA «t 14*jr95 on** • fhio iai$r indleAto 
•A oetfthedval. iixriiii^ o^soat* Xhto Iti yoe^bJlo ooljr %^OB ehlovliMi 
brldctit« oeoinra* Vho iMMid «t M i? Oi wa m% Iw aoi£c&od, 
flw siitMaiim (X{)» iliodl«B ( t t t ) md tHdisn (tTi 
oouft—f liMv • iwiOw 9i lanl« la ^loir r«dr2oc»ti»ie« opoettft 
ifldLA li«v« ]»«! tiilM3*t«i» Tim tma^ti do not f i t la vith 
ooftiliodttt]. coDWitiy tet tbozeaj^ pMOf n fl»aboy of fidditlfliiftl kaada 
wliloli ai^ r ^ ^ « ^ wvw ooofldliiMto etivetiiM* tti« mmAgimmlm 
of tito iMuftdo iwito aot ¥t«a yooiliaa* Zho foonit of l » n opootta 
«ad aalair ooaAMtonaoa alio aiwv hopta ooovd^uito mthonliMi f Xtt) 
• a i itioAlaa C t f f )» 

















fim %9ir 9p90tm of poly wrrwlmlXixM CuC X£) conplox of 
lAflClsrxtdlAt 3<>ieBX%03Al,4«)igr(l«)li«eMii^ ia« ai« t ^ optetym of 
Willi two •«• v«i»«% «„ • f*iyr$4 t «/ • 
1«fi954 eiirtnff «ho «^,p|gg • t»04» Tho apoetam ahow ism 
jpwiUMii «f oaphwMp eoupUac eziH ^ ^ srcKtaa 9t&1w* fh« 
^fmimX abiff* to «IM»II Hist %t <loo« not pfodtet my izooBotftwil 
Wm ip«otiii of tlM oolutioii of ibo OOHQ^UB tn dtaotHgfi 
•olyteiritA* iA»v lvy<ixfSiMi qA&tMac into fooy poako 4no to 
i()4 
i « ft U t t l * h i^er xtmk «hat esipeetftA for o&« vaipfttroA eltetaKm 
ftoiA X«t«»r thfi4i th&t expoetftd for 5 impeiired •l<»tfQfiti« Iroii 
(tXt) la %M.& eoAiMliix Mara* to b« «piii iiftirvd* th« wi®B«tlo 
aoatnt 9t eobcat (It) vhleh la hexccooTdim^to Xi«« la *tii» 
wmam of o e t ^ « 4 » a eo«|>l«xoft fvliSo t^e^ptmr t)m fim MicatMo 
nonioilsfli of tho oonplOKOs of iiiflf)» Cii(ft)« M (ITZ)» «»§ 
1^ (XV) ftr« of the aai!^  iuMPiitBdo uta ol^aorted la pfirvtaci* 
eliftplwrs* 
lb'J 
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••V'' r ?• X 
o o o 
•( <» "H 
r> <~i r s lis 
i J ;i 
fast QOattJESS^ (St UMDJ 
T«7 Htm* wnrk lias ^MH doiM cm tkm om^immm of 
fiKlXM ^ anft fOaosk non« o» ttom of p^dtooliyX «iia»* 
i^ onealiAQCino (iriniAlli) « ^ ^ hats four iii<ti*e«tii ailoifto etit of 
yM.^ eiOjr tifO oisi eM«<Aln««o wltli « aotol^ loit duo IMI otorio 
f eotor* GoordiiiBi6l0}i uttfo 'toio notaa. Soito i« & jtOMiUiiUtjr 
vhon %im liquid v l U ti^ovo IM & Iirl4siiic one* t ' 
2bo i^Tonon^ chapter doolo v i l l i tlio ppoiMnrftttoQ 
of t lM owntflitiOit Of t i i io ll4paia wi«li I f t ^ t 9^^* G«^t ^ ^ t 
8 1 ^ * , * ? % » ? * • iNl**» OI**t »•**» tt^t i(%^9 % * * t wiA 
O r mft IdMiir oiiTiotorljDmtion if i tb ulimmiliol ottoljfai% BOIMP 
•BMrtSM iSHI %iMI 0000 OdT IffOMI fl1ITHjf1t|f*ii 
00& tpttiAKB IPVOiMlMli 
190 
i t aoJM) MM ttiem in vKI«Pt (ii ULttl* Ugnor w w i i l i W M a i i t i 
to «i«M»]flNi i t «ift « i t lwmM« MianttMi MT t te alAcliyte 
(2 mim KM «iA«« AvoipiflM idth 9ttmm^ mixHm» 9am 
stxtnr* was tfHanpad f«r idMMit tlVMi Imirs t i m • art^lMr ^Ptol* 
jpitflt* mfsttse^e^ iflii«ii wwi V M M A vtldi •MiftHtiiiwil m^Wt 
Mtjpr«i«dt 4bel«a» s>«fti«m£ir«ft in «to3tm9fimm maA erjrvlAiiiMi 
out (ci«#«1$o^e!), 
fmp thi» ia^p«r«lioii of tim mn»lmm9§ tlM aoiatimi of 
tho MEmnA la cMjorofom iBid tiM otlueiolio oolBtion of tim 
rnnMl oolto wtro eiixoA to aoinioiii « 111 tmlm v«lio miiA tlio 
iHMtfiiitoljr* fiio oiliving woo oentinooi tm ilNwd 9*7 IMMBM 
WIMM jpflTOOtj^ pttOlO &tl09BMtlMA Olit» I t VOO OWttOi OOtflflPOi ttllOO 
ifitli ottMnol (MA oldMPKE^ Mni M l CfioA i l l 
oilkSootoA to OSMMMIMA ooOilsf OOO JSH* 
•C %irt*f ioiNVtooHl* 9 M I mrijip O M I M I M M M N I i f iBnSi uli i ttowi 
of t te OHUpAosOM In MtlMMOi* MitMMMMHi OMI IttMliVll (Wifllllki^  
OKSAO O O M ttOMoivA vi l l i o i^dAifi OMiii i lMlijr liviAMi mittii 
fnfl AioiMMPittiio OMWiotion WMI i^ NP'SUhMi HHtBt UNI 3A(PMII« SMI 
lAOfliMMliO OBOOlm o f ttM OlOuAOOiMI 
iaV 
tmm l a MtiJttX n O l iv H i l l v ghmm In tbt f t m of 4000 m 
•800 CBT^ with m MmeltMm Mimm €g% M S M f « i ^nHna»»Mi> ftNi 
«•»•»• «r flsMi of l i l t iMiiiiiNMi «ip» vtoMNtei «a 00 Mtti «•«•»• 
^ttftft—twr In 0801. tt»iii« 9ia «• intMniiil y f w a t l i O^ s^ S^  
on tiMnMcrairlMdrio «V9«rflftui «oii«l«lliig of « il«i«l«r maim' 
ni«o«ii«ljrtl4Ma li«JUii0» noi«l. AS m WSi^ MgMmiutA$ ZIIKU 
moA ^hm HiMiMttMap mifiti'fi fti* H M iaNHi immir'lT M U I JMOOVftiiA All 
iiHmgliiP i^ff MiA t i t fflip %JEMi rar t •!! %]MI mtml iiffiii'1jiff#t wA 
osnfiiNi tdMi aoniAai'tloiui d s w i i a Idblit 1* 9 M a o l w MtttaAi* 
lUlUMl Sf ttMfli Mtti^jyiMUt flttOBUfi Uttdl ttif ilMMi Itl tcT^K ^lillilKiMi 
iM Mii(NMMiil# nii%wiftlwm» Mil ^liiii/tiliiytiiBljfiitTrt^^ IJyt I n IHBMI 
i.»4t.*» 7.o.3a.e art I9.a-N^ M B ' W MO*'^ 
jl^ fOOS iMI IdMbt 4fl<l1ltffH I A 'ttNMMI tdMNMI SilWWilit 1MM# INNM 
M i p i t i i Mi tO^tUt 7f««l MA 9i-iO mS^mf m^$£^\ mm» 
OMldUMMi tiMHI •MPMM* %9 IMI miMdMflBNM f^tMMIb *|MI MAflf 
OC IHhO OIHBlilBUNi OC fllMlli8# MINldMb flOl dVMitfMI 
AMI #4ltv iillltk In iOMMtaf^ iiitjuliliiitiitu JtiBiiililJ ttM MilMMl 
1. V :i 
muhmmAm tii* mmamt^MLtj^m 9m tiwt mmggHmt iM m l i t 
iBm mnvtmstw &§ Hap • Oi * IStar « SHT^ <•!* Ap^ 
•x^tot^A %9 1M <StiHiigm>t tct 'them oX Wbr*§ 
f omia to IM dl«nii«»iii« mm mxi^ei^mit tmt 4A iiift H trmmltiam 
m^t F«^» 0 9 ^ m l « l ^ wmm tmK^ to Ho 6«1* S»1» %9 mA 
9«9 % ^ z i^i^ ^oetlvoaar* ftao iil«ko]. oovylox l o fmm oooirAlJMio 
onfl totoohodi'olM Shio JLomolirj iM nvoCowoA oo oottsopoft to 
m^fMom sf^jmsge ^mm to tho 0i4ii i»«lrtii4e onovBar «tiA tlio ttliiS»U««» 
t ioa of oIootz^oKidie vo i^Ulotofi mmmsf* Ao cvomifl i^«lo torn 
AoooMEMlo onl tlMffofevo tJto •Miiiottii noMonto of WIMAL ooms^ loxoo 
MBf OtMElOllI OMOO MiKltol^ OOWtytlWItlOU* lAMni tiMI MMMHttlT lA 
oonlvflMiMMi tt^f wtii*mm wtitt to 4*1 Bbi^t iNiit offooto of 
mtmMjmmm mgjf AAjUMpfK^Hi WBT j l i t t g AOMft t l M l T O l H O « A O 
• f t l » IMNPMMI Cn^ OOHyl^ ai HMNMI i t to ^ lll40l ipi» 
ipiiivtod tlM Biipiotii laoiil^ of f»8i abil» tmmmmmmmiVS^ 
04itiiMli3PO]» OHI tOlViriMtotdl ttOHMMMMMI CXI) OtMiCUHHNI iMtaMllA IMI 
199 
i 
tismm t» $*9t liM* 9tMm Vm a «voimA mttim jitmiclMi l» aU 
«l«Mfl?i«s 9t Sl»i(ZX) Q0«i»l«x«0» ate aigavtiii ac—at 9f %li* i * 
mA htiflMr for e«l«teAPtt:L e)«»« (4«8»$»S ab%) I M M U M tliMP* ! • 
MuOXflT <Mf<litt«3L wntniMttleii In %«tr«lMiap«I. •lametnrv* this 
HacnOi IM fUrtiuHP ayMW f«r * dlvlertftA $«triil»iftPoxi as in the 
CoCXX) «O»A4«K 4»««vtMI hmmm Bi ttad wuw of ifonCXXX) 
iraAiiM^ vf 5«9$t $*7f «*«d f*98 a»M« v««i»m^&f«ay» 2^ Nm ( XXX) 
JLSIw IIM( XZ) i s M i ^ %iit !» merljr A U . i t a «xai»l«QG«« m/mgi in 
the»«9 wltii t i lt iHPOt^fgl U«^«ii« «•& %li9 amgiiittiQ aM»i«iil« mf 
«3JOM to %l» i | ^ wi3y ir«2iiMi b«#Hii«i %bm grrnxoA stai« S lift* 
no o>l»itaX Q9iilrili»1ilxm anA tJiflr* im y» t£t9eU»9 nMliaiil«i 
fwp tHlvoii^Mrtiit «(iar "^ «em»it]ii wltli tlw «x«itiA olwltfl^ Sh« 
fflaj|%§ tiiiiT AS AU* tlw fttiajri'yt AX %^XfD AMI Adt Isir ipix 
li|riMi lnAftmt s Aljnuislii vniMiijnMI AIAIHIIIHHJH 9MI Ait XXX) (iMii4jiMMi 
' K ^ w^lgMPP ^^%W ^W^WI •%j||Pw ^^^^il> ••HBP W^I^P'WIH^^MrwMMI^p ^^P^K^PafclplWHi^R 4MA% •mtWf 
\Mk9 %||taP SSnl^lflHMiiAil Wttll AHA AHpAisnNl AJyAOllWIta S M XMt XI) 
AMuaHfli teAflrtkoA teVA iriMiM^ A wii^liiii «# f «9S B^IL nfeAAAAA Idtfi 
myMM MiiMiMrti f ^ iMBCAilllAMdyrtiftAlMMI Hi^ i l l miA VANIA SC 
i«<»f»t i i . * . * ( « a » %. D . 
9 Z^J^) 
ta£ *>^* thm M x fwamwlawwf OJT ]NllbJlL*ii'A*Snu 
«eB#a«igi8 ittwif istfiMitoits 111 tilt 
iMimtim t ^ nHOVnl. ^ £0iap aMt%i iprom e^ Hi two •!•#•• Bi 
t ^ lyonCXID mmiJfSh tSmm i s foanMttoii of mUm m 3m^e 
nn «r^ («Poraa*So VCWl> anA l l f f «r^ «Ui.&^to^'ca^.^^® 
fbo 1590 «B*^  hmm 0t ttm usmA iM oio^ •ai^na^' iwp««ftooi on 
eooyOwci^ loii In %!«• O0R|»ln9O of Hit OOf^ i r t l i t JftttAfSAtllrf 
OMA m onft %»lito In w»m 9i t O t ^ % & Sw 
w i «o«i to iM «ir ihowoo of mm^Mmmim m i 
^ 0 Dc«lti*«*t«** o»i *^  
IIIMI IMO Imiilinw "toiiitnul icHwotiiii MUffltn^  ni f^  
•Mlf i i tlw OMMO of l i CHX)* m itx^ mm % CIQ ^^mm m 
fliiaoywi ln^ Mrti^ yLio oooiiiloK fonuilion oni oljo 1^ %IM OAOO of 
•f UMI i)fiidl 
« 1 • ' 
4. \J.«. 
W^* «0Bi4«x ftmmm m iWBhT of iMnSa iris HH^» 
yn)(m$ y^3i^$ s ^ i d t ?«o(idf 5o5(w)t 29o(*«» a jc^t smxi^ » 
•otto a«^ bo diuo to #afl(rtn».ohjUHriao lirlAisliig* 
tn tho oJLooiroitio ai^ootnm ei: mi I ^ oonj^ loat* o iNuaA 
1^ 15330 OB*'' (too to ^%ff?f ^ ' 2 ^ ^ ) aliovo %»Utli!iK 
whic^ to inaiottttvo CKT m iil#i Aogsroo of Aiotsafllen orounA tbo 
laotel ioiu 13io h l ^ Intonoltjr of t l » liando mumiB totrolMMQPoX 
aanre(ng«i90!ft oi' tho two ohlorido i^ne etii tho tuo tirtioc^ 
nitrogen atocss ot tim liisond* "^ tlio Cof XZ> oom«?li^  & bond 
ai^ f^oaro St 1£66o oi with o lijooiaor ot 1i340 OB* lAiiob aflf' 
lio oooisnoA to *f,CiO -^  ^*A^)tro»iaitio!U^ Hio oi'Uttiiv 
m«sr hiRPo oeoBWoA too to tSio lifiirig of tbo dOBonomogr of ^t^ 
ajnrol to« to tlio m^MMilsgr ivomiil tlio oQl»o3t ion m too to tim 
90$m ovMt owning oif iNvtli* tlio oi^ootro of ioiiC IXf) Qaa#l«K 
oiioifo ftvo iMiiAOi out of tlMMt ono ot S63SO mT^ i o » oiiMniO 
tMMtfov (Ml tiMi MfOt ovo AMA tapwioitljiyiMb & • ODOBtmm 
tnltooloo ft t i ivi iMiMl omHtuvo for iNii» Xi io tlMVof««• 
liolloiofl tlurii tlMi two i*ro^ MOBO in tlio mrtf^ liir' aolooolo &MNI 
two WiAgim oMjaHAi o t f o , fit tho iXoiiioiaii t^tM^mm of 
tho wthitilMiC XXD onui^ loK thoro i o o honi ai t909(» to*^ 
DNHI tho olootipoulo nuoitimi. of iioliloilt CXfi iMtiurliHiri 
tho imXilO of ^ t * tho totnihoto>ol onnMbii f l o l i OBiittlMi 
2'Jil 
$mmmK%m mA % «IM HHMOP tlMironte w^snlMfin ^aemmlmp 
ham hmn mlmlt^^ai to b« $3IX) mA 1118 en r«iii^ ««iliv«3jr» 
lb« vain* «f 1 i« ir«vgr mmae 11M trt« •l*olveii ir«]iMi iitiiili 
inaieactes a BtniiBia mmtlm» of tim mtiKal Ufftfuft OK<liit«l«» 
for QsOUmlatelono* tho following oxiirooaiono*'^  hofo tooon uooA* 
V l • A t 
V 2 • 1.5 ^ t • 7.5a»~.4 
'^3 m 1.5 ^ * • 7»5B^*Q 
a • i 1(0.6 ^ t • "^a^)* ••64 ^ t * 1 
the oi'oolva of otiicr iiotal, loito Iwnro boon ctrwi lis t«lia«i4* 
4a.tl3mi«li wsms hH^ % I A ivwi ( ZXX) qoaiyloacoo lisf« l»««n otaitoA 
Iqr ^i^« laelmi^ fiio f inAo 3Ul««lo MffHliin In tlw OKisUiig oiMatml 
Woya»igo» 9m M;a» %«««ra of MMH mm^immm ttBow qpoftrayoXo 
iBpSjtMlns ifitii liMvooooA aiotortlon In totrolMftro l^ i^wMrtiy* 
for laolonoo i t to oovo in tibo oooo of ^m^^ foGX t^ (2|^# 
i«ei^ OMI <li^«) mmp^ Iwel ^ t o Xia«o (o»8i m> in tlw OOM of 
(Ift^i^ MCJS)^.'^ mm yusk mmt^^ of tlit f t c m ) mmsUat 
AmmSmA IMBPO oboofo o jpoaftttftiw IOMMV H i in of 0*07C «n*^ aai 
• ) J 
as. «M4»IU^I« « i^t t l i« Of o«tl9 m. 9M B^fltttm %wmm man 
il^ltltlng msmm m m^g^ «i|rw«lvte mm^aemmmt^ mttmA nm Iven 
two Iron isiona in tli* ooo^Xix IM»1«QB1«, AM r«peir%oei ntngt 
0»8 
3*575^ f«r lOie iiroRiiKio irotovio mA ^ slngXat «l 7«0S§ ifor 
m 
ipoftiooo to « «&}%l«t on oQBi4«x«iioii. 9io aubU. lAilfto tn 
%)m oa ivoioiio inAtoolo no oiuKigo in oiMMrtaran 4«n«i% wHtiii 
MMQT irttfiKy tooftbcTflniT/iMiiAinB o^  tlio tmnUKf lanaftm 
ifitli tlMi M » a iORO iris« m^t Oo^t % ^ »«A 2»^ («iMo D« 
' ) 1 -j 
MM WM M>h ^U<M § 
J . Sel . . Jgf 110-25 (1947). 
maoPm ^UMO* mia* 2t 1l» C 19S>I0 • 
CiMu A;&«I« jgu 14531 h < 1999) • 
4« OS. Midnp i^ »9a v*y, Bo«fiieor« 
J* JO. QM9W acMi* &h 866d (1959). 
J, m. mtm» 9o9m SOM 1l»^ (1996)* 
jr* Aiw ObMi* aMb ttb 19^1 C19^« 
jr« itt» «iMiM» SMI, i i » 48M <19^)* 
#• l i t i l » iHi9U QMM» J i i 109i C191iy)# 
2u;i 
^* Ghtts. 3o«,t 657 (1959). 
J . ^19«» Omi, l a * H33 C19^) 
#» tmm* tiiol* Cli«i*t Jiik 1 ^ ( 1 9 ^ ) * 
^%t«3P«t MSU 119B ( 1 9 ^ ) * 
jr. OMO, ^ooA^t 1411 (1966)* 
17* ^^* QplaftMWjit 4»C* aManiooA i n i £« iirtwlii 
im Bwong* iii«i» OMM t^ JSb 'S? (1967)* 
18« J, imO^ Mi il» tmKln% Modavn Oo«r«|iiiii»ii ClMMiiiiy* 
^nmn^mmt immm^ 40MO7 (I960)* 
I f * M»j« « t«y t 
OMNNU Gbttt* aw* 2* ttvi«« ( i 9 t D * 
S«i|fli jr. OlMi* JEAt 90»o9Qi7(1979)* 
2'JO 
21* t»A« OottcRi «idi %, Hi2ieln«m» smmnmA Xviayi«e>i|« dMoistxijr* 
IMMMnwiiMMit ^9^Kf 84S* 
mum ^» am frmfwltm, y» 31 (19^10» 
J , Aft, OMEI , ^ e » flSU 4161 (1961). 
B—t...*<i«»» JiMf »«JUdU i»» 411 (19fi8)* 
^. .^._ iltfio(wi5. 
(IS* 9^^^^m OVtlMMf IPMNPNMM iA llMRiPBiJUl BiWtlWH"Jf 
«*.- . . .*», ftli 18 C 19wD» 
! 
9f «$ &§ e§ »f ftf Kf RS »^ %;«i^ s «E «S ^ 
4tA (^ [|l^  iAtA cSi %% fS ^ f # i l^jf ?S fg Rf 5§ 
*^ e '^ ^ '^ d '^ d ^ 3 "^ e •^ S ^ ^ 44 ^ 4 
o 
SEA 2 « § r. »#\ t * • * ^ W ^ u ^ % 
^ % *-*m>^ 
» I 
JfS RS M 
sT 
ti I lllilii ill I 
J 
4 
BB ^B ZB ^B I D D S Biff B 3 SB I S ^ K Ml ^ * 
" ' ^ ^^m m'w __ w^^ " H ^ ^ ^ W W ^ IPw^ l ^ V ^••W w^m •^..^TP' _. „ 
4 4 A 4 <A J 
4.'Jo 
S*9e* ^amm of Ctmpmua/km 
u mc^f^^^^ycj^ 
2. I^V^'18V4><% 






9 . C « ( C ^ ^ 4 ) C l ^ 
i c . a i ^ e ^ i j j ^ ^ ) ^ ^ 
11. I W C ^ ^ ^ ) ^ ^ 
I t . fttC^jj^^)CX^ 
15^ WM^it^^^m^ 
^ '««1i?«^4>^»S>4 








































15.8 1.^ 7 
19 .n m.9amm9^ 
t i e 





« t . i • 
15.J * 
9^ 
%• ^SBBM &t fooypBonl "^IwllMiitllUTi #if ( ^ > ^ 
t» ^{UmjkBmi^ 
$» m. (jcDUM^ C3L, 
5» jf<i c^-x^ua^ C2. 2 
4* aij<M»iAa4 ci^ 
9« ar (iWAiD m^ 























Hio* of oom^uiii 
sfmdiHA 
m, iJ^mMi^ cxg 
e@ t^gmji^ o i^ 
i^4^Aiia ^1 
Ha imiAMs:^ Qig 




M (IMJ9J0 ^ 
n(nui«<a. 
l^ft f JfflHAdiSl lilt— 
<w(r Tj.BP^'^w'^^'i^p ^ ^ ^ y ^ 



































i t i f 
1150 
1 1 » 
ims 









^ J. t 
um ^ 5 
S»Iiii« !i«BMi of th9 eonpotuKls 
l u m b a l jUK* 11 M 
1. «C^RgjH^)Cl^ 
2. »2(e^22«^)Cl6 
3» Co( C <0^««'*4)^^2 
4« 
4^ ^^^^18V4>^^i^ 

































8^« ^ - - , ^ 
1^« ^ *1« 
Coii%li«i«6 •• 
SttbJLtt Ho, 5 (€@atii»i«£l)* 
h X ^ 














2^11 ^ ~ /^ie 
9 , >^ 
•Aaiat ^ A 
%• tet« of «!• «My^ «na c^(T) 0 Wiry e%(r) 
^•HaMaaMMiBaiiaaMaaiaMMiMaaMiMaMiiMMMi^^ 
«• mCC^i^i^) Cig 
3« Ce(C|j^£^i^) Cl^ 1.4(36 j;4i5629 Umfi 6*97$ 
2*8 il«8 • 
9«4i ( 4 , » 
4. ^C,eil|tV«'H 
^ ^ ^^li^V ^ 
f«900 f^SIf • 7*0$ 
a«8 
1*f1» i^m C4«f) 7«0M 
I#8ff • 
|i • Hoar «KHM.tid irotMMb 
1* muMk 
iian Hk fi 
Tt 'Sk^ i^MMKlkMiAl Is^tt^ltt f ^^m^^\ 
U90 ( i^ 





1M9 (iN» WO (id 
«5$ (ind t ? ^ ( ^ 
1 W (^0 1D$9 (») 
859 (1^ eoo drm 
«9S i^ «85 (id 






315 ( i ) 
350 <u) 3«> (id 
1100 (iiO I8S5 (id 1115 (id 955 (id 
940 (lA 855 (Id 8t> i ^ 150 (id 
155 («) «10 (n) 580 («) 
5* e^ixmrns^n^ Hoo (ip«) f54i (id i5il («i mo (# 
19«5 (m) tICO (id «iOO («| 1«» ( i ) 
i i is (i«i| iiao (iH io<Nl(id lot» (id 
«»oo (^ 151 (id 44i i^ oft (id 
oil ( ^ m i ( # i i5 (Id f i t (id 
«01 (id 510 (i» 410 (id 415 (id 
OottiiMHMlO * • 
fiiiayt 7* (•«wtimwi)« 









tf90 ( # 
110 (id 
19^ Ca) 
«§0 < ^ 
Tl<90 Cif*d 
5t5 CB) 
3 B Cid 
1 ^ (¥^ 
1440 ( i^ 
1190 <w> 
99$ (s) 










560 (« | 
505 (lO 
i l f (%d 
1565 (a) 
1190 im m§ im m s im 1050 (1^  
9#5 (ii) 955 Ci^  ^10 (a^ 600 iim 
150 (id 110 (nil 4W (i$ 195 im 
9m cw) 515 im 
<• Oi(aMAM|01^ 1695 («» 015 (ip# 0^5 CM) 00 im 
wmim mnoim mam 0 0 Ci^  
mt (id w i (1^  i w im 105 en 
iDiO (i« 040 (id 990 im 919 li^ 
940 ( # sao im m& im w CiO 
155 (id fm im ^n im 540 cn^  
901 M 4e0(4 5iO(id 5 0 Ci) 
Z J. M 
fa ia« T* C ooB^Uwti) • 
a* gii,umi^cx^ 
9« t ^ l l H A a ^ C l ^ 













^ 0 (ffi) 
470 < ^ 







iMIO ( id 
1055 ( id 
807 («) 












540 ( id 
15W ( D 






1490 i^m mo (iri$ 1540 (aii^  m$ im 
nm (•» l i a ( # «K)0 ( i i^ 1110 (iHd 
w o (id 990 (id 940 (a) 910 (Yi(^  
750 (id COO (id 510 (i4 5i0 (id 
CQIII&BIMA #« • • 
C) " I 
t«M« 7 («0B«|nMi)« 
196$ («I9 ISfiO Cir# 1 4 ^ ( v ^ 1410 (tlO 
UtO (1W0 1$«5 («a) t555 (*) 1«*$ <W> 
l a a (*d 1190 im I t m (v"0 990 <«) 
Slt> <»> $40 <m) Si^ O <i^ TSO <*^ 
750 <rt) «00 ( id &40 ( id $00 (a^ 
5^ }0 (w> 
11. HiggC^BIiAa^ C:!^  i900 («^ aB$0 («) 165$ <i^ 159$ (^ 
1$d0 (n) 1$1$ (1^ 1>I0 (8d 12«0 CW) 
118$ ( i ^ i m (9) 11^0 (m) 970 i^ 
950 ( id 9 a <<4 »1$ <«) 79$ (lO 
750 (W> «i0 <ir»^ 490 (W) 540 i^ 
18* 0ii(tittua«)oa^ «9«o i^ mm it^ i0m (mil nso (lO 
i$» Cin^  I4i9 (id ii«$ (iMi nao (i« 
1900 (lO I M C«> l l f i (v# IHO ( ^ 
loio (lO 1000 ( ^ 9$$ (10 941 im 
act (10 61t ( «# 74i{ ( # 0 f <id 
«09 ( i» $iO ( 0 481 ( id 470 i ^ 
411 (inA 590 (10 58« ( i ) ! ^ ( i ) 
m$i^ 
• • • • • 
/C' J - ' J 
mum 7 («ioatUBtt«i)« 
134t <id 1515 <w) %m (•) 15«0 (irtK) 
013 (%d 129B («^ laut C») 1173 (viO 
1 1 ^ Ciry^  1D6a Ca^  f»00 (id 7$i (in^ 
%i if^ 9^i (n) 811 (Yil) 741 Ci^ 
480 m 415 (id 580 (id 575 (iwd 
14. th(ifimAa«5(«;»5)^ 1645 ( ^ I6d0 ('vS) 1575 f t ) «45 (a) 
^ i a ( » ) 1440 (<> 1575 ( * i tH5 (»> 
1ifl50 (*> 1165 (irsO 1D51 («0 lDi5 ( # 
9CI0 (v^ 95i» CK) 010 (im> 740 (iw) 
750! (M) 640 (W) 550 (id 505 («) 
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2 so 3 5 0 4 5 0 5 5 0 650 
WAVELENGTH (Cm ) 
Ji. t^ it *. <»' 4 fl* * -3 * i <^  E: s $ 
tiiii>imi>iwi*[i^inn I iiijLMi*«>i<iitfii I 4 J I » I « I I H H > I I < I * > I I •mi iA.^. t i .WMitw 
t v^. "'•.. 
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z iT ;2 
^fr*--

w^ura vyg ^^^ 
Vwtf H t t l * nesrlc trnmam to hflf* 1i««a doiw mi th« o n a y l / w 
o£ miJmm^^ and th«r« is X i t t l * aaotioii of il»«Cwr»Miif.t«o l a 
tho QhMtioaL lit«r»t«ro* flsio hao Xoev donor sitoo mit tlio 
proxlaity <»r tiitt two iiiti9««a «le»« m^mm i t t r i or M^dseitaelo* 
fim jjam99m chapter dmrnkm witia tiao am»lmmm of f^offlaMdU 
dtteiao with Otiit k XX), ^(X;^t ^ i ZXX) • jtd (XX), artv^Kf oad 
Xk* (XV) mid tholr obiiTftOtoriBt^tioa by oa^ooatea, otmlyooot aoltfr 
oonduotcnoot Mtagnotie f!ioi&aur«awxio» tlioroogrenrieiotrie azialyoiot 
mid iMvm rod e^ nd olootronie ^poo^al decio. 
i^*ap»ta3^ I Fusirt;iritXd«h3rdo Cli» Kcroit), %draeiiM floXj^iAlo 
(Bi»l^»j»), JiSB^ca t^ jf iytca^ itMd Jin^ZrOig (JolmoBa IMUboy^t 
CtaO.^ Jifiio, «md AtsGl^  ( M B^%%) tforo ttood M I «ioiw 
y|w^.aii^i^^ «*y *ii^ ***T!f * %draslao otOji^ lift^  ( 1 ROM) wm 
tokoA i a tf«lor» • tm dro#« of M ^ M T MBoai* wovo oMod t« 
lupiiis i t to oo«#l«to diooolutlMi nod twF£mmi0ititi90m i $ • » ! • # 
wm oidoi iammAm v i th oBOiiMMfiMi otiiriiig* Sho otiwing wwi 
•omiflMd fior ttlMiil 9 tsKnlitn o jnoiaoir iroei|»lti«lo MiPVttloif 
uliiol) « • • ifOiliid witH —BiitiuoJL wMtoTt Olid roovygloaiiflod 
o 
jfTttwartiltiii nf Ihi mnliiM * 
tbm mm^SMm* nf Oii(ZZ), Jid^t JuCZIDt jfdCZZ t^ M^tX^^ 
tn stiiaiiiBlie rndsoxm in tim laoleo* ration «f 1t l and (tUnpiag 
of ^ ZZZ) tmA Xr( ZV) oil ko«i»iiie tito aoatiftloii ovomin^bH) 
obtal«i«d ims nMrtMd %dth vthiineZ nafl dri«d in ramm^ For tl)« 
iir8|)canickiofi ot cuC Z) exmsCLm^ ttm miggvaB lodite w^ o^ imSm into 
1^  i»a«to with K IjmiA diiooZirod ia f^Ottoao* ISm vtimsmlXe 
«olntioa of the lin^ oncl n&a i»daoa to i t in a I t 1 aoXer ratio 
. nd hoflHod on a vilbor tMctli to iiot tfao ^spooi^tit^o oi th« 
oo^ pXox i^ sioh %mM waabod M M T M ^ tlnoo witli feootonot l»t 
1!bo oai^l«3t«« umem oabjoetod to •l«a«itidl «»iayw« tat 
oi4i4iont l^ ydTOfioa tana nitzvcoa «l tiao aiaroin&l^iottJl aMil^ii 
of t i i i o ^mifttae^mKO^m 
fiMi BoXoi' ooadtioiMBiMio ifOi'Q dotominod in flliiotliwl 
ittlj^hwrldat actluMoI wad ttttriiitli«m iit 10*1^ diZiitltta iMdUii 
tJM lrlilll#o oeadooitiiPltgr tertdso aodaX 9900 vit l i « dl# V ^ 
oiMidiMitlSi^ lky oiiSUU 
«bo tliiwwai'im ii«v« roooopdod nt • ii»^ii«t voti* «r 
tf^C^ila* «iid l a tlMi voagf of airtiiffil to 900 0 nil aw%3>« 
Oatir«p«ft^» Javtt«MP» 
of 400CVaE)0 CD en a ifaHcin Blaior S^ iii£r« i ^ %i««itroph0%«» 
'"QiM viffibXt %o«i«ra ifWiMi rveorAvd on @ BooicBMuia DIU2 
&eii& B9dim&m B»lc» %o««roA)bo%oisift«r to 09V«r tno u«<v* rang** 
Sho nA^gnotie ou8004^ll>iM% waa moaotsrod oit a Oou^ f t>&].iik!i«« 
1^ 1 fWTiliilfln 
i^!h« eliociontetl eudtO o^ta 01 tiao ooot^ XesMio edamt tMt 
invfuraldasino ronolo with Oaim, Ok&(Dt ^ ^ * ^ XZI)« 
^(12) and M I t ) la tiio nolar andlo of 1i1 cmd with A^ZDt 
la tho ri(M0 of It 2 onA ootabXlah tiio oaai««ltloao i>«oerd«a 
l a tailil«»% 
Sfao wmlMOf oKKittaioaoo of tiio OiC ZZ> ooa^ aLoae la altvo* 
WMIMMI #WMX I ^ %9 iMi a aoHM y^MfivoJiyto* Xt la tildi la 
mtmmaA ^»mmm of Mtoolytla nai Aloooeli^ tivo l^aooayoaltlaa 
and aloo lilcli la 31180 toaiao of %im toailoaajr of tiiio ool^ poal 
to oaHov tao oBQg l^aattmi mbmn oai ya«i tbo otaarido oatalAa 
tout jppoaaiOljr I t uaAamioaa oaiaailaa iaviag tbo 4«itanaaailoa 
laaAlag to mdi ipiOaoa of aalar tin<laatiaoo» Sho AOC ]) t 
9 '' ) 
^ (-^ (•* 
fMH tiMiir oiHiliMftiiiMW viOiuia in iiitrMMliluutt* Xh* ift( ZZ) aaA 
l^tiriioa* of d«t«zvtiiiiiiiE «li»«|]n»2y%ie aKturs* 
0t a ni,%VQe.m mljtmim ^ mi? (9^m* wt« SUMM « 1U4^i th«o* 
vt* 24>8« « 11*3^ i*«* milium ot on* 2 i^a^ ^ t£t« a^ • JT • 
|)0«itioa« 33i«ii thoro ia <;^ iolc leaa oi two ^ 08 «t 250^6 
(o«>a» wt* lo»a • 45«0^t thoo« irt* 2»m « 39*05$S) XoUovod ligr 
th« arui^ uro of tiio woond lX&*^xiA aol»«islo x««iJlting into tho 
oliai!ic£feioii of anotbor l^^  icl 312^C (oli«» iit» looo • 50»$^t 
thoo* HI* lo«8 « 50*42^ • Sho total olioorvoA tft* 3LOO» i t 
6$*$^ «^ 40a^C vhioh «l£rti:ao« tho total oZiaiiiatioii of tl»i 
ligeuiA (Sliao* lit* loaa # 67*94^ • Sho tliofBOcraa of ttao 
^ItittJKss oos^Zox obova tiw raeovaX itf a aoa«oii3Ui of nittoifiaa 
at eo^C Cois% tit, loaa • $«o$(t tliao* wt, 2oaa • $«29^ aoi 
tlM MBOvaa of ^ C» i^ 190*0 C Ok»ai» Mt« loaa m mmWI$§ 
tiamm lit* anaa « jlHl»80$l)« : i ^ tiiafW0r«i ^ ttio allarov 
ooayplak n^amm flraiMA i«t» Z0«a of s«7S# idi 180*0 aaft ttaaa I t 
•ay4o«Mi» fhio timmm tiia iaatrtOlity of tli ia ooati^ oa liacaaat 
• f tha wmmaX aawp<ltnattan wifciii' anft t te oooaNUaattoa of 
9Xtmmm tritli atDtiVb 
9w ! • » • ivatflral iMaiAa for tmtwnAMmAxm hmm ^mm 
^ 1^ «i 
rUm^^» » » • buids «l 1$7D ( t^t HSB <«••»)• 1590 (ll^t 
1210 (sOt 114$ (Bf^ t 1060 < 4 f 1008 ( • • • • ) • 995 i^mWm) mA 
eio (ir*%) Wk mm tumiemA mm Hug irilMr8ill0ii% A ir«ry 
•tvoag band att 1^ 2$ tet ne^ h@ due to C « ^ flitv«tolil^C» SiM 
tvo bttadis at 1145 (sd am! 10^0 ( 0 m"^ aagr b« t l i t iriiomtloiis 
of ti^^ oyolio «th«p yme% of tiw M e ^ i ^ On ooa$flmuB^ijoa'i)C • v 
liievoa to 16401 1660, ^Tf t W 5 l -^400 I6a5t I^ STTt 1i«0» 16301 
»i^ l€90 «nr in ti:« oi»^^a«iw« of<^CtX)d C l i ( l ) t i Q ( XXI) # 
«<& ( XX) f ^ ( Z3!) ^td Xr (XD rtt«ib««ttr«ljr» ^S^* f l i t t i n g 
of t M a bbna ooeuTfi in On C X) # M (XXI) @nd J ^ ( XX) « ^ a i^ 
siiM^y tBo ooox^ination of tiio m«tt»l Ion with ono of tim 
tiao »iAM» fiit70i:«n fiftoiao* Xn tiio root oi th«i thtro mngr not 
iMi eeevtfinatiea with tiio aeiao «lnoo ooerdinelion vitb iwtfa 
tho aitvoeoQft i « mvirtmdJ^ SAi««fliilia.«* 'i'ho cgroUle •tlior 
b«na« alao 1B|A«P|^  i i l i i£t« ant I^ MP^MP «t 1190» 109$t 1140t 
lOTfl 1^1^ lOlei 1140. 10701 1145t lOtOl 1140, W O * M i 
1140t 10^9 Mi ^ tlMMO emt^axm i«%««t£foljr* Z^  Ui 
%IMI %M[I WSMMM irtMM te tJM !|f|fM«|4, fflhQ (MMMPdULBHAiia flMANOfft 
• f OK CXXIf tti(X)t i ic(Z)f Ai (XXX)« M ( X Z ) t l l t ( X Z ) am 
SP ( XI) 111 t l iwt tiiwlwun w a 4»9t3f6t€t4 anA f i«ii)Mitr«|jr 
XH tiw lUsrw fiJgfWiillhMtiii «MRia«x viitra aitr i»« i s mmtUm 
iMKlsif tlw M t iC fSffW «»l l a t lMit tMnAlag vHanKllmMi «f t M 
S»MP<iiHrt<< «ll»<a^ •WPMP ii l • ! ! CiF»%) «iiA T9i <ir»«») W * ^ 
h- u '.* 
Stt GD (IX) coai4«3c 1« four ooordiant* t«tPftla«teiat 1 ^ 
ground flitt&t* twm i« ^t,. v>i«r« ox^ituS. eoatritnitloii to aoenotio 
BioiMBi^  i s not tm^msiamik *• I^OIKMI th« QOI>|^ «P < XZ) ooa#lsx 
4«aerilMid l3«ro has a m^aotio sio»ffit oi' 1*99 3»M« Sho 
ft 
mM^notie mmrn^ of Zr ( ZIO • «^  d'^  ^wtom tSagmXH tio 1*79 oa tbo 
•idn 0}i2jr fonaola imt a Immeism. 9t isM?Mi1^ e aonozit io 
&9 oXdotsranio a^ioelra of the fiwfuxvOdaisiiio t^allteaium 
(IZ) eoG^ XoK «|]ov a •«xy «»aPom ^omnA «t £631$ oa* aiid two 
vory wo^ bands aii 59715 anft JS410 on*^. «i<paa« #X«air J ^ e i ^ 
tv<m«itioii» mt Emilia in tht vmt»n of aSOO • j»000 mT^ la 
^i { ZZ) ooa^loy of oubotitutoA mmXma^mLijBm rnoA wm3Lma^mmmm 
fm» «a.ai 0^011 ooel^aod to tMo tnuioitimi^^^ fiato tlie £$51f « | 
IMMA i n tilt ^iii«»4tyiiii (ips^  fltj^myi^fyw of fiapfiijNiiiAttftlJMi mjf ^ 
^*1i ' * ^ ^*i« ***'***•***•'•• * ^ 5fTi5 « r ^ Mir iMi a aiittvat 
»yaaara»t md tlio 89410 «a*^ ai^ Im aatateaoa to ^A^-^^A^ tmasition. 
fbi piPtC ^ ^ ' ^ g ) ^ j ^ aM^lak ia a foar ooorAiaala, mi^mm 
fliumr amiAax oad «lH«ifa tiia givoqg bania ai 99001 aaft 90909 tHT* 
••^B4iw^^" ^^ ^ • ^ "* ^a a a» 
i n aaatfM wAMStat mudyaaaa af inlaliBai f ZZI • fiMi two iMMia i a 
tiM %mtga af tuo [fiKO l^^ v^o^ei^ ] m, mmmnm «l MH am 
P Jv* 'J 
1§a50 « r ^ « • « « • % « %a» '^*" ^a» • •* ^«» *^ ** ^*«. tWBWi* 
ate Oil C H) mm»3mm» vttii ^«l«nkii t«tpiMioi»d w vtk 
ooHltfiir l« loesdMa ia tltt rmm^*^ lOfOOO to 14000 oT^* 
It ^a« li««i& v«ii^vt«a ^ ^ that tlit U^*d ti«a& dus to lOiuiitap w 
ocrtefaMFfil t ioM Hin^aro iswMrttUjr ^ Mi^ laor «ioriy < loraiiiiA 
19000 on font »im»ap tutd mpmmA 1^000*18000 tm * for 
oetiilio^al. oaapljpcolO tlum tiioao tor ]^ma,&efUttap9im$inA 
mnpmtmsm%9 (aarotuia 8000«>11t$00 AH i • fbo flirfiareldUisiao 
• 1 
oo i^^ er ( ID ooia l^ffx Ahowo a htmA e^ 17888 oi ifhieh eei^ r !>• 
aaBliPifld to tho lurasoitiea %* *"" ^f ^  mtA mae^hmt voak baoa 
• 1 
a;! 11»110 on idiiioh i3«^  bo duo to Jalat Sollor diotortloa tiiii^ 
«i»ll.t« %hm trtifiy &mmamnBM9 ^u^tod s i^ifto* It aoono tbmmtmm 
that th i s oocai^ ioK to di«lorto& totv^itedyal* 
•^  ' s i 
BetUMOiMiiiFt 4»W* Si«l»iaztAt snid jT* Madbnra. 
J , SteU, jgg, 11CW25 (1947). 
Staa"* MoJU KlULei* 2 * ^ ^ ("^9^» 
jr* i»* oiMMi* a9«» fiit nsi ( i 9^ ) * 
J« i«i» OMM. 80% A2t 4i94(l9fiO)* 
8* iU Twiritfiinifit m^fl S» MUMI^ 
p« ««^ Mnw •at lib iMm QMv* 
Uiftii* H o i . i f l i C H i f l * 
im Imfg0 laiol* ClMB* JUb ^^ i ^970)* 
1% iw«U KME'ivltiici and J*li« rnaoiiiiiit> 
i^M OOhit 1976 #• fl64« 
:l» Btlhi 1Si7 i^ « 8ia»»l1« 
1$« S^I* S«faatit »^C» Jala laiA V*!^ am** 
16» B,S» llwtia* ^ . ^ #*l»i fMHi» 1X»II» Uka ikmiUmt 4iA» 
XtWIb filMii** Jb 4f1 Il9<i>« 
Xiiai«^« CBMibf J U i 44(1977)* 
InltMi ^« OMM.* J1A» 47 (1977)« 
f* CtNi» ftMii« 1|i§ < ^ i9^* 
m% %^ii» qp«aghi— una F»A» c«i«eai* 
^, <%M« aoe» u s e (I9«t>* 
^« i^ »» ilola* a»H« a m « n iiiA Gtmiaemwttn 
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1006 (IMO 
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8 « ^ » ) « l ^ 97P0(td 9<ao(id 9i90(id 9^10 (id 
9000 (Id 1^9 (md UTi (81$ 1989 ( i^ 
1940 (WO 1609 (id 1 l » ( ^ I M (md 
1109 (id 1990 (98) m9 (Wl mm ( f ^ 
WO (%# 1889 (9«» 1810 (981 1119 (id 
1118 (98» 1tl9 (8ld lOi^ (98) «11 (9# 
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NW 
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9* Oli(7^ I 









lDt> ( 4 
9«0 ( i« ) 
B « ( V # 




fi90 ( i^ 
«1f (W) 
£140 («) 
1 » 3 (m^ 
1«80 (W) 
IHO <•) 
99$ ( i i i ) 
010 (Hi) 
t f t (a) 
^rs ( i ^ 
t f O C v i l 
410 ( ^ 
330 (IM) 
<63 ( id 
1630 im 
1460 ( # 
I860 («) 
1565 (irw) 
950 ( ^ 
OiO ( id 
138 <I0 




855 ( i ^ 
I6tr (<) 
« « 5 (*> 
188$ (v) 
106o (id 
940 ( ^ 
005 ( id 
im i ^ 
$00 (fl» 
4* M I D O l ^ 8910 (10 8140 (id 1630 ( ^ 1535 (i0 
100 ( # 1508 (id 965 (id 1090 (id 
M o (4| 180O (id 1160 Km 1190 (m) 
« i 5 (ml t»0 (1N0 940 ( i | 980 (iri) 
875 (ViQ Oiddd 795 ("14) 140 ( ^ 
785 ( # 575 (Id 500 ( H 340 («) 
OotttHUnoi • • • 
4- O <:J 
f«ia« m immuxmt^m 
«4$ i ^ W « (lid IKO Cvi) 1»9i (M) 
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9t9 ( i ) 
790 (i> 
i19(«id 
1 ^ (a$ 
Cott'idyMMift • • • • 
iiMui i n c«o«tiM«i>» 
T« CH(fS)Gl|^ 1i40 («# 
1»?0 (IM^ 
1IT5 Ci5 
tol l i ^ 
ma Ciri<> 
990 cm 




950 ("Wl^  
t55 i ^ 
116 (i» 














8 . i)li(?SS)Cji^  11910 (B> £840 (iQ 1^ 40 <in^ I6g5 (%Q 
i$it) (VM) mm (w) 1465 ( i ) t45o im 
1565 (tt2i^  1580 (va) tim i^ 1270 (a) 
1012 (i^ 1140 (m) tm im) 10fi» (i^ 
960 Cvl 940 (<^ 9 ^ ( ^ @80 (ah) 
SB <«l 'm ('W) 740 ( ^ t«5 (*) 
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3 4 0 i lOO 
"• ' I ' ' 500 6 0 0 
WAVE LENGTH Cnm ) 
ic<mpimmm of ommmuMvm XV) 
I'od^ siar et &X r«i?ono<! the lat«rttetioa of o t^ovanadliiB (XT) 
wi'^ of^iff }mm £K»|)gr<ivojEy otl^l BaJLloyM l^eliiA* tim ecmplttx t^li«gr 
aopaxttted ims of emmmmX V P * (VO(^^i$ vhovt liH « (CKHKCO^CH • V 
Ytfsdii and iCn^ roportod iwitneoordlnatod oosplofios of 
03iOT«icu&dli3B vtVtx the oeMff beaeo <l«2lvod frotai enliatituted 
8aUeyUohjr<!« acid alkyX ealiMi«« 
fho ooisplAawt hflvo s^ iitiiwoMivsFAaidiUl •tiiiettir«* Wli«i Hi* 
•ORplMBta w« dloaolirod la pgrrldiaot tlio «lx eeoi^liuito •p«ei«« 
Hvadar and Sulkanii'^ projAvod Hiio eomplmem of flaovwMdtiiM 
%ilth Miiiff tea* of Hio igrp« vnci h^ilM m p,,%iJ0^UJIt&lme^UgmmOmp 
B • 1I« Hit Btf OMi «a4 t j ^ » a»1i»^l^t C i^l^ 0R»O}, ¥lio ioilB 
«olooMd hyKiMoe^&o eo«pl«BM ao prnparad vava aa^laatad to 
•Ummktml aoftVals mid aoXar oendaelMBe* ttflAtttfwnnts* s^flMiats 
and «)}«imet«ri«&tlaa of oxovsnAdlua^C XT) eoepleitts of bidflntate 
Monolmi^ e and ^ftdsl<s«iita«» dil>tial.e aehiff hwmm haim bMn Mperted. 
£li««i eoBplitacefi %f«7Q found to bo psammm»tio» pontaooordtaatod 
and mipSLi9 pjrxaiiiidaX ia aaturo* 
.anp&smtioa and prop9T%t&9 of 03iair«iifidii»ai( W)^ «ad V^) 
eoiploxoo or ^Imsie trldoatate oehiff liasoo dorivod fstsn 3««Xdehyde 
aaXlosrHo aeid and elyeino iind a&lihsttailte i)«id Imvo boon doooftbod. 
1!ho igrathoaia of oxovaoadion (XT) eoisplox««i dorlvod fttm 
;?<-l)ardroaQniaplit^ Xdo!^ do and ethaooX maisie or paroiiQaol aeitae have 
beoa TOjpoitod* $ho Xi^ aiid eotod aa trldftitate MfliiietiQii&l 
KioXooiiliO* 
fhe oaEOvaaadiias (t?) eofapJLaxaa with t^o tMW OOhlff baoo 
doxlirod fien hof^tmo £» 4* 5 txioao' and othjrUno dtanlno hitvo 
lio«i Topovtod* fho oloaoataa. aoaljrala ahoir t tot thigr ara m 
f agrla mA oHiaiv^ pnjgMmA mi^iXi imao etmjsSmmm «f 
•nwaiiadtiiB vi lh tfeia atiiiff iHiatt ?t6 pjfHd&ii* tloaslwxaldal^da 
M«(I-»lvdfoigr jlMmgr^  aldl-talaa)* Shaaa e«ep]«s»a wart «iMHNi«» 
t«via«d villi olMiaBlal MMUdrawt i*r» and I1S»V, ayaetra* 
fltrwHOr •tndlad Ilia Miwatto and qpacnana j<ropartl«a of 
t o (tV) oonvlitxaa of fMdy|d«ita«a dita«to aeliiff teaaa vhioli 
•adim^ad MMm»it« BOMtt^ i la «ia wmamt «f f*71 » 1*T9 9»K> •% 
toon tMtfVVtttGtM* ftk9 saflBMitlo flKintat* VOT« Boitsiupta I A 1h« 
t«fsp«ftt%f« ««IUNI 81 •» 298 K to •ttt'Sgr tti9 Ctarlo ^«t«« ].«ir* A 
Stf9 emvAiMm>t» jorwaiaia atmetttm v«« ma^m»9mii^ 
pzt>pertl«0 of th0 eo»i»l«»is of oacov«i»A<li»ii C W) iiitli bideiitate 
eehlff Imooo* the eoetplAxAs iixvoiiredl imtlfeTTOiaBciMtie octtplinc . 
BOB and !30i«cuX«ir v«lgbt dotarBto^^atleii t^nov tfmt the etmpimM» 
mt0 isaioiieyv* Sh« esr »peotr» Ifi ohlorofimi soliit&cii ebov on 
eight Ujie ehasttet«sl0tle opoetro of (TO) ( W). 
SiM oaM«w»dtoa ( I?) ooaplexos of s ^ l f f l^soa dexlvoa 
f m 2»2* MtiBOVthy]. i^ifiiSlai «na ow^ igrdx^ nqr |di«ai«i«i* havo 
«#«» t»ol«it«a «iii tholv twfoqh»imt»y %f»« aseorto&aoA )ir aaAlysoo, 
M m a «t A l ^ oofiMitMl tho wmplmmu 9it VO (ZT) v i ^ tho 
• i h l f f IWMo f)»aMtf I r oHMnAl Mdao m^ aii^sttlltttoa Mil i^ia«hrio. 
tlw OWIOMMO V«PO found yy—ignotio ao ovpootod* 
IbroRoi^ i«ol«to« tht oottpJLiioo «f TO (XT) ifith tho o A l f f 
foiaMA Igr Hio SatovMit&cii of MiiiioolhaaofliloX mft aiitootitiitoA 
gL'fUm tiiF« ooovdliuite « (^itavt jporrtudAal eooplAaBM* flu* ^ » 0 
The 0xev8aik<itMt ee«pl»x»« of ttt« wi^ ldXtr )>c«o» foiled Itr 
9(?ti«t&luted aftlierXd«ii9r<>««t jMiardToagr nmnilithftXailijrda lafl 
^•-hrdioiar iMUU^l majB»^ v«9r« jov^ftiw! end i^i»r«et9Sl9«d %d%h 
• l«nmt«l eoalar0«% t * l * Had el^ etTOD i^e opoelars exid Bfi«B«tie 
ottseep^lilM^ mm^mxrmmktm^ She »ehiff tmass iMtioiv* as trldflntato 
diH&ffte Clfo dmor liigiiade. Th« <ic«3pi«a»s tidiiliitod oitbaomeJ. 
mi0ietie iioiMB«if/Wf « t«1 to 1*29 B»M« id%l^ doei«&ao olfii i if i* 
eiitttlgr witli t«B|>«r8.l»3« liidlQ»iliifi ISie jpr«o«ioe 0(f nattf oiroiwiiiotia 
eouplliiff %i i^ «UMilot «roiiiid vtato* 
tSmatmWsimmtUa of H M ooijpilitaM of wmmA^yX MtljflMKIo wftti 
M«Cllerfkur«Holi3rdo)lMn»idtiiOt lii»Clliioiib«iio 2«eof%omiSdo!^o) 
iMesidtMt MoCflErfiiroldol]Qrdo)«»d&iiiii«idiiiot MoCHiioidMno t * 
ofti%«mid«l)grdo>o*to2tdlii« lA«Citof€temXdoli9rdo)p-'ilMiirloB«^dl«ftlji% 
IHloClViFidlMO %owrl»»ildflliydo}lMiioidlaOf MoCliisitoldoiiydo) 
9it^lmm dlMilao* ini*«diMti]gr]^9»oiila6tomso2d«ftliiOt Ho(dt»o«ligrl 
f«nMuiddo)kHMiidiaOf laimidiMm^t fo»Mildo)o»toiidia onA 
fUfCtaraOdljAao c«4htMolo» 
9 .'.\ 
flBWljf««« f« r C* f! MiiA Vt ooloart 4«ef»jie8&tl«i t«ip»i»%iii«i aoter 
eondaefHiie* in DKF* ttii#i«lle BioMa%t intkn rtd* tliaetreaie aa<l 
•iM^MB spill vmmamm •smettm and lili»m«#r«fts«%»io amaarsiiu 
Sli0 iaiteirtf^l.9 ana noi^ode nmA w«r« t}i« asao as gUfma I& 
fwo aolon of lh« aiaitiyde ov k«toa@ v9v «dd«d to cna 
fiiol« of tho diaaliM solottoii la iMBiSflno* fim aixtnro was roflsited 
t9r 9 «o 5 hOQTS KI<1 ooo^d* fho jaroelpitato vas f i i terod, v&o!i«a 
•oli it i i i i of vmodjl MiliOMto lA Bottmioai to Hio ooJstiOB of «lio 
UmmA ta liwi<n#» asopwloo in it i aolnr s«tlo* flio slztBiv vno 
•fSwod f i r linlf wi hmv ma0L m m oontrifHioa mO, avloA In VMBO 
flMMiA MiUyoitUi ohlBildo* 
fiM i l w i i a MuOfMo for «w pro«teot« of intBraetlai 
• f "iOMM^X MiIplMito vitl i llM li«m4o MnnoooA waMr latioawtiOB 
<^'iu 
iSbm mB%9X mat v«a«t» with tht Ujpaia In tt 1 MOIAS* ratio «3co«|4 
aiaiaothlBBOl* whitih r««ot in Itj? iKiler mtio festaXtliffttid) 
inoorportttliic mm vatcor sDl^ ifmle aloo* 
30*0 aiuS ?^0 ol»**' fla BIO1« • It ae«it6 aU. thoM «Qiip]«x98 Af« 
111 02.oetor9ljrt«0 eii(3 the atii|ilml» i« aaii*eoofiliiiAt«^» 
fh® tafvtt r«^ speetm ot a l l tlift eaiapl«K9« h&iro Inroad 
lH«4a in ^ . Ta^cn of 3200 to MOO « . - \ Tha l« . .a api«ar al 
3220 fw & b)t 3400 fw & J) 3430 (ir). 3450 (b), 3400 (w ft B), 
3400 (v It b) 3440 (v ft b) . 3400 Cw ft b>. 3140 Cv ft b) 3580 <b) 
moA 3300 (v ft b) cn*^ la thaaa oBmpiMm»9 raapaettvaljr* 2bla biotf 
iadieataa that tlta lana vatar Bol^wala iraaaat la tliaaa ^msOaieaa 
la iiioBi»eooxxIlaAtad* 
tbm KbmmosBPmBm of thaaa ooaplaawa abov b^a* vt* Xoaa of 
4»e» 9*9t 4*0t 9«3t 3»9» $«0 moA 3*9^ at 100% 
wi» immm tmt mm ngQ uam 3.49* 5.29f 5*88, 2,Q4t 4.04 ani 9»99i 
ta oonvlMwa no* itft5t4tSt& w l H ra«>aatiiNtlar» fbia jprovaa 
bigr«n^  ^ttbt Hie! tba ifat«r aolaoala la aot ooovAfnatad* 
fbm UWm ajwatama at tba U « H 4 » latLtifrnttvaewMmvA^i 
b«ai«laa HMwa a Maibar af bmAa aat of idilah ii89 f ira) mT^ ia 
« • fo X)0 « 9« 1340 (va) mT^ daa to l ) CV «KS tha WOO C») mr 
et liSQ <«>i fl90 (&) «B4 1140 (• ) ctt*^ wwiffmsWrnl^, Hi U * 
m o (vs) aaA 1120 Cv«) in Hw M«Mai MBA at HIO ( i ) t 1975 (ir«) 
moA 1195 ( • ) CB*^ in tlie cseBiOttac. Ih bia( ftoflBnaa^jf€i«) p-^pNuyl** 
iiaaifistae ttieso asp^sr at 1$05 C ^ « 1550 (a) aad 1155 (s) ea^ ta 
l t « eoB|»lex at 1615 (»)» 1295 C») ia»<l 1115 ( T » ) mT^ ra^peetivel^'. 
fliaaa p«rtiirliaticiia Indloata that ooordlnatten with both tba two 
alt3<0£«ii anfi the two osyeaa atoaa tiAcos plaoo* 
31s( thlophcKia 2«'Oas4»oxal<Sel;3^e)baaeidliie i^ova Oc • 9 at 
1680 (w)» i^r^ at 1535 (a) anfl >3C«a-c at 600 <a> OB*^. m 
o«iiplii:iatlc» th© 2)r • I appoara at 1605 fvm)^ the i^OI at 15Sr5<va) 
anA i) s»C doea aot apiNK r^* Bla( t^iofheno 9>oerhoxaldol3ora«) o-toUAtn 
t&mm tkmm haoda at 1610 («»)« 1550 CB) en^ TOO (a) AM^^ vhidi 
i h m %m mto Ca), t i f9 (») mM 710 Ca) CB*^ « I etrngHtmUmu 
ftea la ^baaa l i f lw la MIA l|r mmkmff tn M,atthla|lMMi fiMoarhona* 
dl4i^fi«)o-<slaBiaidlMii eewatiiatiBft thootfi the twa al t i 'a im oaiS 
lb MaCMTxi^ lAO 5«oaihQmaia«har<a)lMMilAlM tha i ) 0 • « 
atpaaia at 1610 (irtf) w l 7)Gi oT wriMm « l 1990 (ira) MHI 
Wm ( ih) o i *^ . Oi fiOBplMatteB «ba -D C • I aipaara at 1605 aafl 
tmt mm ^ 9 of jpTiidlaa H M W ara aaveraX irilMmttaaa at Haf (a)t 
1940 ('9B)t 1515 <•) MiA 1496 (iw) « * ^ * ftaw i t ta alaar that a l l 
ff«^«Mt«« out «r vMl«li Hi* AanriHiQa at 1980 (n) mT^ i s dit* 
t9 0 c » K vlttiti •»«•• iw 16tG (••) mT^ m mmplmwrntimu 
^-^ wpomtie* 
C • If i«i4 ^^  eit|tiatl©» C-lf at 1590 f »)t 1355 ^w) «a« 11» (w) 
mT^m Tb&^L^C • 11 flliaii«o0 %9 1655 C«) and 1505 (W!. mT^* %• 
aBKitNir of UTm teads in tha ooajpliK ijuermamt* fh^rm i» wi tiunM 
«f Q9»rdlii&tt!0ii tliroiti^ tlMi %fo BSiiio BitrotfHBia baemii* of attria 
faotGTS* Tim 1655 <n) ^MM! t^pj^mam m» a ahcmldar '^ 15S5 (ir») 
»i en t vhieh InliAataa aood-eooTtiaatioa of both the e^ alAO nlt3«®aaa» 
ffaoea eoo3*<!lnatioci at the tvo terttasy altrosaa atoas ottBt be»a 
taleaii plaea* 
ttk bloC ^ aatliyl. f off3B{8i<!e)bQa&ldtjaa the '^^ C « H , Okroaat&«* 
C«4r aa« x>aUj^tie* C«« apjMMP at 1615 (va)» 1570 (%a) fnii 1140 (•> 
tm t vliloli on eo^plAWttflu fkpsmr at 1600 (•)« 1575 (») and 
«»1 1155 C«) m • Iki blflt tfifeMthgrl' foTOeist(i«)9-»toXldiii » thaaa ayyaar 
at 15^ 5 Ciw)» I5T5 ( w ) and II70 (a) eii**^  ana tn l»a eoapUa at 
1600 (ipa)« 1560 («) aadl lUO (ira)* Cooz^inatioa vlth a l l four 
tt&tmtfMi atoaa Mwa ta iMwa aooBfvwl* 
ffHa mmum» uamm%» «f r^anadyi ao«vl«Kaa liava liaaa va^artaA 
to maia HatiNMa 0*7 aai 1*if %K ^^^ vtiieh ava ^ t a tarn tw m 
•tneXt naplired mlmtsmu tt imm Dam «xplaia«4 to h9 dit« to tiM 
^mubhUm of oi^taO. eo&trl^tlont to nattlToiVDaNiaotte eoupUac 
or to tho eoupUns of ojilao ^ue to tho metftl-4Mt«l tatemetioa* 
SORO tlnoo A oUfi^t lowe3ia« has boon asaoKoa to IMI dtio to tho 
lowor it2ri»aotx7« 
flio oiit«' ol^txoalo eonftfiUfottoa of viiaaaitta to jA''i9% 
T®i!iadti«ai (IV)t thoffsforo* oonfltlt^tmi on «x^%i4o of d flgrotwn* 
AiH^obi^ tho ifsratot!! aowas to tio ves^ ol«»ple yet noay e^splAxlttoo 
art no duo to tho pmoavaoe of hlii^I^ dtatortod oukvlztmraont &30tixb3 
tho ntotal Ion* 
txi onr |ro|ia7«tloa of ooaplexoai t O ^ . haa booa uaadi oaA 
in tbia vay tho oonpiyBiaa fosmad poaaaaa iraoadyl ioi!i In avety 
Viijaadiita (XT) fovna a varlatgr of eonplaxaa of iraigrinc 
eooi^taatian aaaAMva. iiBoiifi ^ a no at eotmm, onae as« eoerdlAatioa 
anitoava fiira M 4 ^ U U i^ aaa ooaeMia eaoviiiiattaa in«l»ara» ata foeiv 
aav«i and aliKit* AMBC d i r fa imt oooy4iiiatiQii iiiiift«va«^ia tao»atiy 
of tha eovpaoaAa af Xlira ai>ax4tiiatton iiiiai1ia!r l a ganasallj acfaaia 
sgrrmAi^$ alx eoonliaatioii i»t»liaT la oetahdasal^foiir aoortflaatlOA 
l a aonstonljr tatsaliaAfal SDA nupal^ r a^aaia plaimv* oavtn eooydtaatton 
auMbar i a pmtajpnal bijifiHidda]. vmeli la ^a«y tasa onA alcfht aoattSl* 
itatton am\mr l a alHiay dodaatthaAsaii or aqaam blirvaaldal* 
Qem^waiHigr oetahcKtml. vanadyl eomphesxao asm hlj^lLy 
dlstortod ataeo ooa oT the tiwo a i lea l po«ltix3ia« t o oerupied by 
retminljag foor ere orjowplod lay •^ l^  fdfoat Urrmde or aane Xligand 
otr 9hoyt«atac of •»• axis In coHpCkrlsoa to x^*y^ IUXMH^ 
Uo^t in th© lit^iit oi th# niftov® <!t stortlcia th^ ©ifaet 
oa th« orleiitiktiioii of t*ie M* oifJitale oi^ ix* »t«ai©d tm %^QT® 
to a t#trK«miai dt??i;»^rtloiit la the <-^  e^ir^eiay. If th© dll«toiv 
t i oa l a auch ^^ut t^*© <&iorj.£3iittou to rcenrriiir. clotif: •»* t^xla, 
i t I.® y©pr00€ait»d >ij *^h"^"W* '•*^** <m&ra^ lei?®l nrh^io I'nr thl« 
*^ l":Mio>Ttio» l8 Qhmm ui> icliow® t« 
to^-y^ (big) 
^ d«*^  (m^J 
3d 
*2« dacB» dye (9^) 
tt «b» ettM i» itm^rm !••«» t^to «Jloa8»tlOEi i s •mt% 
•lODfi •({iia'lofiakl piMMt the foilovtoi^ t s the oi^er oi eaoray 
Xeve«e* 
4]Qr < t n o:^  4yB «x^-^ /^  ds 2 
W < •« C*1K < *^1t 
dino9 Htm dtstorttoa xvMiUa la tlie difitKNiitiGtlflja twtiMM 
th« bona l.«Q£ili of todiO. and •qpiti.toftttX 909i'^ Qii# th« dtstlaa* 
of tlwm pKSttiMtors rofl«et the tliisr** of aintortlQii in the 
eo!!qp3,ox as %mXX as ths stz^oirtti of the aotoX tl^m;! boad» 
tfwas piifaiftotaTO an^ also be rsXatod to %fm jiissestere 
of aom&Xtmd 9gb»TiMmiX %fnoiile (tOf) Hamlitoaiea paswaeters 
in wh&eh these tems are totally <»&i4.ti»lieed m.A thejr h«ve m 
T9%M^(m as flboiia below t*-
^ • 7^  tVs ^t 
'^j « c^Igi)^ B«|-<7i^1/^) Bt 
D<i i s « mee^rnxm of j^<v%»r'<£p li^ iiHid fleJUl esip^steneedi 
ligr the aetsl. tea »£iU^e th» olassleal liq vhtch i s the asssnrs 
of the t&i^Umo li^cad field* I>9/I)Q ciiws the iSsgi'es of tstr«» 
«oas]Liiar« 
She fwo sddltlQgtuiX payeiteteTS vfiie^ m^ be deilireA ftes 
the spsetm of tetm^oosJ. nolee^lss «s*e V^ tmA DQ|* fhess 
9Bi«RetS3« osjr ^ lelttted to HSR %ailtotiiaa as fbUsws t* 
W - CV5) <^5>!rT)(UQ,i-»%;) 
^ 'i U 
tho 9S8 jpfaraaetoxti liHijr also hQ a^ elt^ ted to )lBClnr9*« 
a^- • (1/28) (6BS - r \ l ^ 1VS) 
dTT - <1/H) r^ THS •jKr^/Tsl W)# 
l a ^© ?»!«.» of aqitiBj:^  iCTTEaidcl coiaj>lexes tsho spoaE of 
5ho K/r©isld to ooeupi9<S ^ t;^ *e <^ sy®«ia of v^oadyl loa ead the 
Tswatnlais four |irt«ilttna« iii« oocuplad Hy the ll^sa<!«, tf %hm 
It^oiifi i s STWjotyical emA oocupdlos «a.l th© lowy Mteof the i?«>raot«y 
%/lll rnnx^iTutl'vely b« i©o« ^Hatorted Imt a a t*^ ®tt©8 af® 
ocowjilatrl by dl 'fopaat ^oimr ai^ns nf -^j© mm^ It^iiii nr 'llffenSKit 
ili^i'1»» t?i« t'loofsstfy l a ffltpect©^ tc b@ htithl^ 'distorted. 
i!hor>0 sira a jaiarab'-jy of oe*>ono9 i^ -nnpooedl by aewreral voiteoTS tii 
ordiir t© show t^ i© ijeoiraotsy «ad i t s f!l*f«ront <3(t|*ro«s r-t <!lsrtoy-
tf oua which azo ilacussoa as follova t f 
Its 
BalXluHsaaii and <lniy ' r«p0ft«d tho foilmrlog 9u&ms 
Xorvel iMimMi for C^ v •^ 'naolary* 
A sliailAr aeHoa«« h«o also tioaa piojpooodi for ^lo JUMf 
•iywraotry eonploxos by Stalbln a t aX* • 
Viood 9% a l ^* ' flue^aitad tho folLswtiie a n e i ^ l«voX • • ^ a n M 
!H(9f« wmmitiy Knaaaa ot al^ ^ difVQiopod a aiyat»l field 
aodeX ibr low wsrmmtrst eonpleiiaiSt i^^in^ t ^ GT^T of ooAsiQr 
tvwid @a foXlovs t 
Tho opllstlos ot daoK *iad 4y8 l@v0l« l» about 4000 oei • 
'MXX th« achlff tew ecBi|^ e3®9 ot oaso-wteiJi^ tiB sul|Ate.t« 
vhic^ hawo ^99a p3tipeif«di hers »9«r5 to hm9 B J^  jyiirMitJy la 
•olxitioii maA in OOBO caai@$ «ir<»i l& tho ooJlid stu^ to* Thetr eA>mrp» 
tioa hat* b««i aasiga^'! ,0 ^^^.^^^l* « t ^ ^ g ^ * **t«^~*fi 
mnvlttoas y«0j^eetivel^ ^felild No« 5)» J^rom Vm v&lne ot 
tiMM iHoAst th« radlia pftsmaetere Bt« T>^, ama ^» iraltias of 
WiMiIiMd flfiMXijeal hOTisoEile honlltoxiiaa pfiTanotara tmd ttw 
%M]iMia ot ItoeiiM** panr^toxw bievo bMn ealeiil&tod. 
ftM ^ a l w of Be «nd l^ t oi« QMia for ^ttmlalac Vm 
•lAiiflAtioa 01* i^vlwiiBiE al^iyi *»* asi** %!» valno of BQ i s tho 
SMMTO of mmwtm UmnA ftoia oxpofioiieod li^ tho a«tal ion* 
fhm ^aJiiM of BQ|^  anft ^ holp ta 6mtdUm the rheedoal oiiHxoiif* 
MttI aTOQaa iQT itlMM and tHe *s* pianea* f!iia for the eqiBMre 
yauwar eomplesM the iralaie of 2)(^  l e sevo« 
The mtia of 9i/»Q liiiPM tlM 4mtm of tetM«»ttaUtr* 
Xr ^ e value of ^lie latlo i e hUgtk^ i t iaaieatea a veak iMmAiBC 
i^ 'i ') 
•hi f t of i!iQt£l imk out of taoXemsJi&T plans tims reiSiaelas; the 
ext«&t of Gv^TlMv^gUm ot ot^iimXm of tlw ULmo4 vlth tbo 
oxt>lt»la oi' fsmttil ion* 
Ttie !lD (^tiro paraiiiotoro ^ vo triportuat iixfosiM^tloa 
^ ft tfiolwiils If ajdal F ^ ®qimtorlai lii^iiadii tevo 
a led larr boodiniE ^lAblXitlos and either aadsil to V617 well 
lnyttor /C^doaoT than th« o<|w»torl&.l limn4 or tfm fixiftX 
Ufieais h«v« U t t l e or xio z^c&yeAiillt^ but tho eqnstiTtfti 
il^aado hiwo sti^ ^ni: 77-boad oecoptor osfjltals peypftadlcuXar to 
i!]Dleetilav plcuoo but not ta Rjoloeiitliir plana* tho iraluo of o 5-
will, bo Mwll mA d 7^will be ]«Z)se ftnil positive* 
& • neXeeole If the eadMl exuS e<|a«tsiHA|. liuaaiids haeve 
•twiXftv or Htne/7~lM»iaiiig oftpaMUlHee bi?t the et^Mitexle], Uiseade 
•fte veekeir c^aMow then the waAmX oaee, tlie irelne of a ^ - viXl 
lie Ittive mA ammttf end 4 77-vtU be eaeU* 
£f tite aadai Xl«i«id i « • etioxie ;^e0eepter and eqfoetoUft]. 
lioaad i e a etfoiie 7r-do«ior the value d , ^ %fiU be la ise and 
positive and the v«liie of ^TT viXX be aeell or laxse aofiatlTe* 
Uhm the valvee ef 9e and Dt vese eo^9eved with theee 
obtained for V080,,^ »pRgO» ^era i a a deeveaee ia the value eif 
2'i^l 
B9 laad an Inexwftwi in tiM "vsdii^  of !>%• thlu dtioy timt a l l 
of thorn eofigploaGOO hovo olosMsa^ lon &i&Q£ ^hoLr *m* oxio • • 
coaparwS to TOSO^.SHgO. 
fho follovioi; la tho ordor of DQ, an USH ItmjoA fioia 
fh« iralAOo of BQ^ an^ Dr^  ludieeto ai9seiib3j» laijcixi^  of 
notal mA li^ rand ox^itals* fho Of«loi?« of l^j; **** ^V **"• <?*•'«» 
^% 6 > 5 > 4 > t > t > 1 0 > » > 3 > 1 1 > 8 > n 
!Slio Tirtio 3)3/3)0 iii*v«8 v»ltt«lilo lofonmtioa rw^^aMtiosi ^^ 
N^Midliig* Tho viUsaoa of this xatio venm betvotu 0*2 end 0«39<) 
for «iJL thorn «ni^l. oonplAano oxeopt for biaCdioo^^l. fbnwidd*) 
bomtdiiM i^ii^ la ^axr hi^* Da tbaaa eonplaicaa i t la pmlmvim 
tiwt tha ipaiia4ari Im Aoaa not l ia la nolaaalav piaaa tlwa tiialrini 
tha boodlaff eo^paxatival^ vaaliay^ && tha i«at of iStm coaqplaxaa 
thara la anftlelaBt evaiiap of natal aoi l.l«ead orbltala* fha 
•sdar of iaflvaaaa of BI^DQ (thla lo tha ordor of daavaaaiiie 
0vatte#) la dvaa balov i 
9 > W ^ » > 4 > f > i r ) > T - : ^ t > 4 > 5 > i 
9 •'•, i 
ThU ordvr i» quit* •](9««t«a mtt t!i« eciiyliMHitioa of t^« 
ff«»ftt9v dtstoxHioxi !!ifil£tai{ oiMHrlsp 4tftletilt «a^ inevmKiliKg!: tli« 
zntio B5P/l»q» 
'£!i9 -vatooa of Ste CI»i!*o piinuBotoro ludiosto th« «xt«it 
of <r aod /f boadlafi in & conpl^ ac* th« sioi^ttiM of these 
p&mm&'^f&vsi o^vfl coa9idomt>lo ^ssXtkl miA latosttl ovarXftp of metal 
and liewidl oytiit&Xo* 
<^3^  ' i > > 6 > 7 > 4 > 1 > 2 > 8 > 5 > 1 1 > 1 0 > n 
- ^ 5 > 6 > 7 > 4 > t > ? > 3 > 3 > t 1 > 1 0 > 9 
tho T^ ooaatltutes an mmmyXm of € wytitmu, 9JO»9 tSim 
•tiOfttiiis mtortAl i» ^mmifyX silphftle a l l ttm eo«pleaM deiovtbed 
hoM o<»i:lftia 1^ p«raMi0M»1l.e sfteiee* Th* wet iteiadant 
ieetepe of ^mmmMmik i e la ear^*e es^vt (99*i!^) vli&eli IMI 
« aaaatear ^ila mmUme t » 7/2* tme tlie veUL ifleaoI.ipeA eiietttm 
of f09O| inhlblf ol^it h^pmrtUm Unee tA ^le epeettuB* fhe 
^peiflae eottpliace axe rmxf Iftiae ( '^ ^ 100 9)» Boo to Oeiice 
tiXl ^te oMoe tHife i e ]#e« then tlie etiliie lywietiar end henee 
tiM ^peetwi to MQr«lar ieetiejAe* 
et^/mei%y oi 1lh« aorstoQ ctt the 9l3E%h pesitioa of 9^fsmg9 itgrtcni^ ftl 
#i>«^ I«3Ge8 of TO'*'^  ions* fti0T« l9 ^•a«ittl.l7 do«raa«t in ^i« iralnc 
of Am^^ ylth th« iaex<MMW la bttsleltor of th« a^ a««a toeeeua* of 
£3^ 9ator (i9loo&liii&t1oii of iiiijptt|.r«d olaetsna* fho ir^ lxie of JL^ 
eaa eilao be roIat«<l to V^l^O stvoehlae fxef^oooy* ^ vith ^o 
Inc^oaoo oy does«6M of A^^^ vftlxso tha 9 V • 0 taoiwamo or 
fho doeroMo la ^ e iralno of ^ ftoR the fnso oleoftrcm 
e value larltoateo the lol^oattsftttoa of uajtadrod eleetrsa to 
the HgmoA* 
t t i s mXm poMilble to oikiisiiiate vaslOBe »i4a heailtoalfia 
psvBnete3*e from the et»<!y of e«7 e^eetitt ttiftiie the foUovtac 
"^i"!! ^^ •••••••• c^ft 
<«> • V5<««i*«„> ••• <«) 
<A> • VJClAj^  • k„ > • • • • • • • • (3) 
flMi oAlMlAtlMM Of the ooeffloieato fmt *4* AteMi^  
MrWtAl 9or«Un of tho ia^leM <ri9^ mmf—somSAm to itFijfy^ 
(eoir^npooMtm tD teth daqr aivS (Sj^  Mvtis^ iMi c^v ^smstfissr) 
BoXMttlJur oife^tAls Mgr T«f laet ov«r mlX honAias eimms^m or 
•loetaroa aoasttjr *hlf to» ti*ho beaidiaff yMnaotom cC^^^ Y f oootf-
l e i eats for a i?o**loi4 of ^9^» 1^  B^  «nA ^E M«QII.> a»y bo owUuatoA 
by uolait 5Cl^ ol«c»ii ^ &oo vxyfw^mm* 
Tho eXoetiQiti oiilxi rooonaooo epoetm of «h« ^eottAyi 
eoapXexoo of tho ooMi'f booo li«aii4« hovo boon roeo«a«<t ta tho 
povdor fbrta* Tho varlotio i^ia hBiill.toal«a paanmioton ha^ ro b««ei 
e&leula'eod froia ttio spootra* BiphooyX pioyyi hydrosyi troo 
radloal v&o u«od for tho eaUbxattoa of tho opoe^fft* 
fho opootfA of tho ootspioae of jMinoHiyi eialaob«GEiiciul(li»eiae 
avw aonrljr taotsi^pte with iS •&]«• of 1*975 «Meli i s olli^htlj 
1.0M the» tlM fr<o« «loetn»i& iraOiso InafoAtlatf ^ui <l»looaUit*tloii 
• f lil«(|yvtAlgM 3•<iHwiiHm^«) boasl<!liio ! • v«vy poovlar 
MooJwvA ft«iJig HM Viniimp ^nOn* ^ U9^5m Vh^ toe msmiWm 
4Hf IrtnC \ fUfiftHWiMiiy 4Ni^  l^ jfcOBylJWii>IHti>iitiw 1.0 MI poorly roooXtoA 
t)i0l only tho ttttaoo of «,^t Cj,f>»S thomigr C («9oi«i*) b«fo boon 
MlMtlAtod to bo 9»Sm§ t»899 otti t*95 iOipoeti*vo]y* 
Slio 99mtxm of biottfaioiNaM j^ *o«llK»ml4«llgr<lo)b«BSl4tiMl 
io iroigr noli iMol^od oaA liiotfo fiflMoa jpooieo* I t ooono ^lot 
tho flolooolo ! • o diJMr la ooUA otiAo oaA lOio tuo o«BiimIittl 
msu^ l anel^ latevoet ta otMiii o inr tbot tlio ia|14 olootioa 
i« pMAI^ i^idh f«nil*« into tti%9m pmkm^ flm 
iTAsiMis msiA hmmimAmi gummi%mn hum IMNU oaXeolftttd mA 
%tkn:U^m& in «aia« ao* % fh« 0p«e«m «r tht rwet «r tli« 
sQhIf f IMUM eoBSfiUmmm tSamt «l#i% ligrpirf iiui liiuw «»• to ^M 
IntWAetion of ntiel«l of Y^ ^ vtth spin 7/9 «ii KU the yeauXta 
have lieaa t8liiil&t«d. 
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Tim iMMk p g M i f a IMM %• • sr«U»iaiay report on an 
iiitptot of •»»• Mfpir < O^ w»plm»<» %liideiMi««i3r ttitvocM 
anaJjfSM lwi« 1M«I O^ MMWOA* flM eeaplMCM are IMIAI; aubjaetod 
t« aUftaatai iii«]jraaa £or eftS^ Miif l^ jr^ foeaii audi s««al» aol«r 
aondiiotaciea (SatassliiAtlQn aafl naoMMe fM»aiix«MKita» fha 
•iaetioAio and lnf!rfti««a p^aetvm aiv iMtac raeoaNloA* fha irofle 
ot tlH^ aoapXata ^MffaatartaatKiKt la ia irogtvaa. 
SIhie appendix N^aOa vith tha ear apae^re of 1 ^ sAdNtete 
of the €» (f l ) oQBplesea ef biaC iSiiopl^ isie ?«earlMaai].^!^e) 
banalAiaet ldla( farfiOFaJLiatyde) tWMaidlBe and bia( igrrtdtae >• 
eari>»ea]4ili3r(le)bwKidtiia vith ugrridiiiei dinetaijrX »iilpiioxlde» 
0C*ll.eo3Jiiie» /«»i&eoMaat Intldlae «BA (Mydreay^inoltae ete* 
a&d aiae «lie ear epeetim of ^la ooiqMiMBee of Mat fsrrldtiie 9* 
eei^ NHHadeharde) iJOiife tdtne vith GiC^* Ceir^* OiiCie)^ ^ and OiCClfiO^ 
In i^nitae and dttooiiigrl. ao2,plieaclAe» »ie S^^ nwdXtenSea 
pareMftere ealenlA^od ilmi miaee ear epeetve htim bean taleXated 
ia %aAe JU Xa Hiie MMte 18ie epia lHiil,%oiil«ii pawatora of 
^m mt epeefm eC ideCthloplMne f««anie3aadel)yde)kiBetdla«t 
li|e(fiatMNaielqrde)%«MildtM and ^aCpriidiae 9«e«rlnsald0feifde) 
^aneidlae have a&ae %e«i Inelated iiliieb bawe alreel^ be«i 
deeoftbed to CtMiptire ft I? and n ; 
fbe pewdiT epee^m «f the eddnete of Oa itf) emplex of 
%i»(tlii«9lMiM i««uiioiiiilitlqr^)lMniiafnt wttli ^«>iieoUat inA 
^ ff Is mmm iSmk 2*^0 fbmn^ Hw ^tmvm of tint ti»# sjpte^n 
H M •t«i«o^iiB£«tif«« of ttiA <icM!tpl«x««» f t fl#«i» 1Sm% All the 
pv!bMit$«l MHMi w 3 •MwmA p«rttXl«l. or 8ll£k%ljr nloaliigMd 
anA mgr IMSVO <i[4ltlioT olOBgii'fttfl i^tH'MftCnoX ootiAiOdiRl IMP iM|tMiio 
ooylaaiLr or o<|iftx« itoood n^rKaidel otovtooltoBilottioo* SiaM tbo 
^alBO odT 0 to aoro tlum 4*0 (0 » («/;«* ?)/(ffa* 2)t llio liOosX 
totrwuBttal • « • • iiro ftMiaiod aoro or Imnm i^afoIXol* ikit tho oor 
OfioetxR «f ilio adMneto vith S^ SO (disethyX ooXphoxido) moA 
eMy<Sroiiy<pitoellao oro loetreulo oacgioottiie oither & rocaXar 
oetnteoanO. ot«MOohoni«laEy viHt « t^^ rnoalo o^ powdoxotfttlooal 
^90 of ^oln foULor ttotortlOA or eeataliifiME ireeiajr nloaai«i«d 
totracooftl. Km»m Tk» frosoa oolntloii opootrA or Hio ftAdeet vith 
<Mfai'<Mi|f ^Imoliiio in panidln* aoA AtBoH^X mlifbmA.^9 warn 
SMioor wmplliMr CX » V i ) * ^ ^ < * ^ itfforoaoo la tbm tifo 
opootwi to «lMi% Hio SK80 opoo'trft om « i otorlApiMiA opootBm «r 
eH '^ CI • 5/f) owl ett^ ' it • Vff)t «(ti^  ^ « M^itto of j^ is » ^i9 
n 
Tii^ja#aMto or Cu ( H ) eoBiOLoB «r tdoCftttnopoldol^o) 
idMH OA iaotfwyto ««p ofootrs %fillioii% « r opU%tla#i Moot 
th* ttdaset viHh psrriatiM ahovs an «atao%roi4e M r spaeti* vt«h 
f)iMiM# i^rii»tiy sliriUie "Oaem *e* w i n * * * flM i«if««« c inOaM 
i8 nove thm 2»(H» Ss laoet ipiobalilar th« addset poa««sm« aa 
•XoneatMitf yhoffil^ e l y w t e y vil>) tho poa«lliil.itar 9f tm» of th» 
rlMBlile •loQfialwd 0eUiM&ml0 ihoBMe stiBaiti eoi>lBii«r or 
Aistoartod 8<jpiMP0 IMIM<! forivntdiiX stxiiotntse* ttm spttetm oer 
the e4dBot v t ^ 8-l7dToaQr<fiiaol,la« lo aidlAi opaetm vlth tbm 
lowM% i; irrtfttor thfm 2#04 and C^  ir&Jne &S 3,8S7 i^id) i s ! • • • 
tlua 4*0* thasa valaas #iev th&t a l l iba jprliielpal axaa ai« 
aXl^ yiaA pasnUJLal to tho e^pfmeimh%js wimXlmsmkt of tatva^sooel 
fia»e inA aiaolfIfi^^t «3Behni«« eoupUne la alao thara* fba 
epaetim of the adAuet h«vo alao bam ra^ordad la sgrridlna And 
BfSK» frosaa aolntlona* Betli tha aolittifln apoetxa ravaaX «lall«r 
f^tksraa i*a*f tiM li|rpO'<!lsM apUtttae lata fanr fartca dtta ta 
wumlmat ooBpliac C f « 3/S) of C«^^ anaUt* fhm wm ajpaatia 
MMM Hia avarla»pa4 taiida Am to ^aa e]44t«Uic of 0«r' flsalai 
with -A^^W^^S af iO «aeaa. 
fha ifaatia of €«(ZZ) annplax vlt i i tha M^iiff l»aa 
MaCigrstAlna 9««ax4w3Pldo2igrda)bMaliliia aeatalatiiff •ntowMHraBlda* 
tlilOQr«M»ta miA aaatata hm99 ^mm yoaotdad la fxoMa nnrldlaa 
aaltttlfltii at JUIt* M l tlia ajpatva rovaalod ligrpaifSaa aputtlnc 
tato tmw tfm ta oaalaar mmjfiiMm^ ttm A x_ part of «ba aptatraa 
omtaialng IWMiUa mdmm mimm a aapaalirpoiflaa ajpltttlaff lata 
U\^ 
tkw pmm» <^9 1» Ai-tiQcm ( S • 1) iMi»9,nm tb»t two iilts««tatt 
ttS« tovoavta ia mpwrt^ iMiifttt* •pUttiafi. aisil«r ia %tit ftpMtm 
of Idle cmp^mt eootalAine thioAariinftl* sa&eos !»t tlsie speetse of 
«lio emplMt ecmtftialiifi aootftto aaloa oHoir olailiir hnmfVam 
npUtUxm iA«» four Int tbo A^ port of ^ o opootfim shows oaly 
tho oupOfl^ porftiMi opUtttn^ into throo poAo laatosttn^ tli&t 
only one at«fO)B«a i s inirolvod in this mpmf^lasrpevftM epUtttnSm 
fh» spsetim of thsss oonplSKss v«vo yspsttlwA la fiog«i 
mso oolutiou In ox^or to aoosrlfttii i f thoss altiogoas iidbiolt spilt 
tho A J, ^ r t of the apeotnaB sve altara i^nas ^ ttie pgrrtdino ooiireat 
OT those of the Umn/U i^x^ oytBnftteJy the opsetwit oio so poorly 
rssoJived that oo iaferenee om i»e drsiow 
Sh« poly oiystaUiiio 9QVW speetrs or the 6.4)ardro2Qrepiaollae 
aMQot of Ca Ctl) omipi«x of ois<p^zlciiiis 7«osrlK»3niael^d«)lMacidln« 
i s tbs taiMl syse^m witli g^^yg^md the n^Oes of ],oits«« « i s 
•om «Ma f»05 SA<II«««UME sn •lon«stod totm^wiAl. oetshoatfti or 
0^fua« tasffi jgfKMiiAal •tcptoohsnistiy* aineo tho wins of G i s 
Mt« «tai 4*0» i t i s yMsilAs thst the locMa tstmconai sss« srs 
•Uflmsd fsaXiMtl ey eniy sUtfitIr irt^ssiioMd* Xbs ftossa ygrriaiiM 
«r 11180 sstettsA spsetitt mm irsiy simple shoidiie only noels&r 
lyiwifiiis iflittliurs* 
flisM flAAiBcs srs tsntatiips sad aesA to l» eoivolioratsd 
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